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PROCEEDI NGS
Call to Oder

DR LASKEY: Well, good norning. M nane
is Warren Laskey. 1'd like to welconme you all to
today's G rcul atory System Panel Meeting di scussing
the premarket application for the Cypher
Sirolimus-El uting Coronary Stent System P020026
And before we begin, I'd like to thank everyone for
their indulgence this norning. Due to sone
horrific events in our area, a nunber of us were
del ayed getting here, so we'd like to thank
everyone for their forbearance.

I"d like to ask the Executive Secretary to
now read the conflict of interest statenent.

Conflict of Interest Statemnent

M5. WOOD: Before | read the conflict of
interest statement, | just have a couple of genera
announcenent s.

First of all, Dr. Warren Laskey wll be
our acting Chair for the neeting today. And I'd
like to rem nd everyone to please nmake sure that
you sign in at the registration desk and al so
pl ease turn your cell phones off when you're in the
meeti ng.

The ni crophones that we're using today
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require that you keep the button depressed while
speaking, so |I'd like to nmention that for the pane
and t he speakers' benefit.

The foll owi ng announcenent addresses
conflict of interest issue associated with this
meeting and is nade part of the record to preclude
even the appearance of an inpropriety. To
determine if any conflict existed, the agency
reviewed the subnmitted agenda for this neeting and
all financial interests reported by the comittee
participants. The conflict of interest statutes
prohi bit special governnent enpl oyees from
participating in mtters that could affect their or
their enployer's financial interests. The agency
has determ ned, however, that the participation of
certain nmenbers and consultants the need for whose
services outwei ghs the potential conflict of
interest involved is in the best interest of the
governnent. Therefore, waivers have been granted
for Drs. Thomas Ferguson, L. Henry Ednunds, and
Mtchell Krucoff for their interests in a firmthat
could be affected by the panel's recomendati ons.
The wai vers involved grants to their institutions
for the sponsor's product study in which they had

no i nvol venent and for which funding was | ess than
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$100, 000 per year.

Additionally, Dr. Edrmunds' waiver involved
stock in afirmwith an interest in the sponsor's
product. The stock value is between $25, 001 and
$50, 000. Copi es of these waivers may be obtained
fromthe agency's Freedom of Information Ofice,
Room 12A-15 of the Parkl awn Buil di ng.

We would like to note for the record that
the agency took into consideration other matters
regarding Drs. Ferguson, Cantilena, and Krucoff.
Each of these panelists reported interests in firns
at issue but in matters that are not related to
today's agenda. The agency has deternined,
therefore, that they may participate fully in al
di scussi ons.

The agency also would like to note that,
due to the regul ati ons governi ng covered rel ati onshi ps,
panel Chair, Dr. Cynthia Tracy, will not
participate in today's deliberations.

In the event that the discussions involve
any other products or firns not already on the
agenda for which an FDA participant has a financial
interest, the participant should excuse him or
hersel f from such invol vement, and the excl usion

will be noted for the record.
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Wth respect to all other participants, we
ask in the interest of fairness that all persons
maki ng statenents or presentations disclose any
current or previous financial involvenment with any
firmwhose products they may wi sh to comment upon.

DR LASKEY: Thank you. [|'d like to now
ask the panel nenbers to introduce thensel ves,
starting to my right.

DR ZUCKERMAN:  Bram Zuckerman, Director,
Di vi sion of Cardiovascul ar Devices, Food and Drug
Admi ni strati on.

DR. EDMUNDS: |'m Hank Edmunds, University
of Pennsyl vani a, surgeon.

DR WHITE: Chris Wite, Ochsner Cinic in
New Ol eans, Interventional Cardiol ogy.

DR CANTI LENA: Yes, |'m Lou Cantil ena,
head of Cinical Pharmacol ogy at the Uniformed
Services University.

DR. FERGUSON: Tom Fer guson, Washi ngton
University St. Louis, cardiac surgery.

DR KRUCOFF: M tch Krucoff, Duke
University, interventional cardiology.

DR. LASKEY: Warren Laskey. 1'man
interventional cardiol ogist at the National Naval

Medi cal Center in Bethesda.
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M5. WOCOD: Geretta Wod, Executive
Secretary, Division of Cardi ovascul ar Devi ces.

DR Azl z: Salim Aziz, adult cardiac
surgeon and clinical associate professor,
Uni versity of Col orado, Denver.

DR PINA: Ileana Pina, Heart Failure
Transpl ant, Case Western Reserve University in
Cl evel and.

DR BAILEY: Kent Bailey. |I'ma
bi ostatistician at Mayo C i nic.

MR, MORTON: M chael WMbrton. I'mthe

i ndustry representative. |I'mwth Soren Cove (ph)

Car di ovascul ar.
MR. DACEY: Robert Dacey, consuner

representative from Boul der County, Col orado.

DR. LASKEY: Geretta, could you now pl ease

read the voting status statenent?

MS. WOOD: Pursuant to the authority
granted under the Medi cal Devices Advisory
Comm ttee Charter dated COctober 27, 1990, and as
anmended August 18, 1999, | appoint the follow ng
i ndi vidual s as voting nenbers of the Crculatory
Syst em Devi ces Panel for this neeting on Cctober
22, 2002: Christopher J. Wite, MD., Kent R

Bail ey, Ph.D., L. Henry Ednunds, Jr., MD.,
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Mtchell W Krucoff, MD.; Thomas B. Ferguson, MD.

For the record, these people are speci al
gover nnent enpl oyees and are consultants to this
panel under the Medical Devices Advisory Conmittee.
They have undergone the customary conflict of
interest review and have reviewed the material to
be considered at this neeting.

This was signed by David W Feigal, Jr.,
MD., MP.H, Director, Center for Devices and
Radi ol ogi cal Health, on COctober 10, 2002

Pursuant to the authority granted under
the Medi cal Devices Advisory Committee Charter of
the Center for Devices and Radi ol ogi cal Heal th,
dated Cctober 27, 1990, and as anended August 18,
1999, | appoint the follow ng individuals as voting
menbers of the Circul atory System Devi ces Panel for
the meeting on October 22, 2002: Ileana L. Pina,
MD., Louis R Cantilena, Jr., MD. Ph.D.

For the record, Dr. Pina is a consultant
to the Cardiovascul ar and Renal Drugs Advisory
Committee, and Dr. Cantilena is chairman of the
Non- Prescription Drugs Advisory Conmittee of the
Center for Drug Eval uation and Research. They are
speci al governnent enpl oyees who have undergone the

customary conflict of interest review and have
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reviewed the material to be considered at this
meet i ng.

Signed by Wl liam K. Hubbard, Senior
Associ ate Comm ssioner for Policy, Planning, and
Legi sl ati on, dated COctober 18, 2002

DR LASKEY: Thank you

I ntroductions

The next segnent of our panel neeting this
nmorning is the open public hearing, and I'd like to
solicit comrents from nenbers of the audi ence who
wi sh to address the panel. Are there any?

[ No response. ]

DR LASKEY: If not, we'll close the open
public hearing and begin with the sponsor's
present ati on.

X [ Pause. ] 16
Sponser Presentation: Cordis Corporation

DR LASKEY: |1'mjust glad you didn't
bring a Macintosh with you this norning.

[ Laught er.]

DR DONOHCE: I'Il get started while we're
| ooking for the overhead |ight. Good norning, M.
Chai rman, panel menbers, FDA representatives, and
panel consultants. M nane is Dennis Donohoe. |[|'m

the Vice President of Therapeutics and dinica
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Research at Cordis, and I'd like to on behal f of
Cordi s thank the FDA and the panel for the
opportunity to present to you today an overvi ew of
the clinical data submitted in support of the
Cypher Sirolimus-El uting Stent PNA

During the hour-and-15-m nute presentation
we have, | would like to review sone of the
background information on this project as well as
descri be the device, and then spend nost of the
presentation focusing on the clinical data
submitted, particularly the two doubl e-blind,
random zed trials, the RAVEL and SIRI US studi es,
whi ch provide the primary clinical safety and
ef fi cacy dat a.

The remaining half an hour, Dr. Kuntz will
present a variety of subanal yses conducted on the
SIRIUS study, then nore directly address itens that
the FDA will be presenting to the panel

In terms of the background of this
project, the FDA granted expedited review of this
device given that it offered potentially
significant therapeutic advance in the
interventional treatnent of patients with coronary
artery disease. Wile it is a drug-device

conbi nation, the FDA is regulating this as a device
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given that its primary node of action is that of a
device, that is, the stent, and Sirolinus is sinply
augnenting the performance of the stent. The PMA
was subnitted June 28th of this year, and 1'd |like
to take this opportunity to acknow edge and thank
the FDA for their rapid responses and clearly
expedited review that allows us to cone before this
panel just four nonths after the PMA subm ssion

W believe the clinical data submitted in
the PMA and that we're about to revi ew does show
the conparability of the safety profile of the
Sirolimus-eluting stent to that of the bare stent,
that the superiority in terms of all angi ographic
and clinical endpoints is clearly denmonstrated in
the data, and that the one- and two-year clinica
and angi ographic data subrmitted al so denpbnstrate
the durability of treatment over that period of
time.

So what is the significance or inpact of
restenosis follow ng coronary intervention? Wile
restenosis has been long identified as the nmjor
limtation for percutaneous coronary intervention,
there are approximately one mllion patients
treated in the U S. per year through sone type of

i ntervention of which about 80 percent have at
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| east one stent placed. While both angioplasty and
stenting have offered a benefit to these patients,
both still carry a restenosis rate. For angiopl asty,
rate is variably reported between 30
and 50 percent. Stents have inproved this, on
average, by about 40 percent but still report a
rate between 15 and 35 percent, depending on the
complexity of the patient population and the | esion
bei ng treated.

This nmeans that on a yearly basis
approxi matel y 250, 000 patients are returning with
restenosi s, which nmeans that patients are com ng
back with recurring synptons requiring further
treatment, either by repeat intervention, repeat
angi opl asty, stent placenent, or brachytherapy, or
potentially for surgical intervention

I n understandi ng the concept of using a
drug-eluting stent to try and reduce the restenosis
rate, it would help to understand the nechani sns
i nvol ved in producing the restenosis. This first
picture here depicts an artery imediately after
bal | oon expansion, after angioplasty. And as you
can see, the plaque has been fully conpressed
against the internal wall of the vessel. The |unen

is fully patent with maxi mum fl| ow.
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Shortly after the procedure is conpleted,
two mechani sms start to take effect that start to
contribute to restenosis, the first of which is
elastic recoil, and within a matter of minutes to
hours after the procedure, the natural tendency of
the tissue in the vessel wall causes the vessel to
contract down in size. Wile it is not producing
tissue that limts flowwithin the [ unen of the
vessel, there is a decrease in the overall |unen
side, again, limting flow.

The second nmechanismthat contributes to
restenosis is that of negative arterial renopdeling.
This occurs over weeks to several nonths, and this
is basically the healing process follow ng
angi oplasty in which there is contraction of the
vessel over time, again, causing a decrease in the
| umen and decreased fl ow.

These two nechani sns account for the
majority of the restenosis that occurs with ball oon
angi opl asty. However, neither mechanismreally
contributes significantly when restenosis occurs
followi ng stent placenent. This is because the
stent is initially placed, it resists the elastic
recoil of the vessel, and al so resists the negative

renodel i ng over tine.
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However, there is a third conponent that
primarily contributes to restenosis follow ng stent
pl acenment and is estimated to account for about 30
percent of the restenosis follow ng angioplasty.
This is neointimal hyperplasia. This is the result
of snooth nuscle cell replication that occurs al ong
the internal lining of the vessel wall, allow ng
cells to increase in volune and migrate into the
lunen. As you see, this results in further |unen
narrowi ng and restriction of flow | think this
demonstrates why the basic regulation of this
drug-eluting stent is that of a device since the
basic function is that of the stent, and that the
role of a drug-eluting stent is specifically to
target snooth nuscle cell replication and prevent
that form of restenosis.

I"d like to briefly review the conmponents
of a drug-eluting stent system For the
Sirolimus-eluting stent, there is a stent and
delivery system obviously. The stent, as we just
di scussed, addresses the initial negative
renodeling and recoil. The polyner is coated over
the metal stent and provides a reservoir for the
drug and al so provides a consistent release profile

for the drug; and, finally, the drug conponent
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itself which, as we previously nmentioned, is
specifically there to inhibit snmooth nuscle cel
replication and neointimal hyperpl asi a.

The Cypher Sirolinmus-eluting stent uses
the Bx Velocity stent as the stent platform This
is a ball oon-expandabl e, stainless steel stent. It
has been approved in the U S. for a threatened
abrupt closure indication since May of 2000. Stent
sizes that are 2.25 to 4.0 millinmeters in dianeter
and I engths 8 to 33 have been approved for this
indication. An indication for elective stenting
was received in February of 2001. Stent sizes
approved for this indication were 3.0 to 5
mllimeters in diameter and 8 to 33 nmillineter
| engt hs.

There is a volume of data frommultiple
studi es conducted involving this stent, and it is
clear the data supports that this stent very
adequat el y addresses the initial negative
renodel i ng and recoi l

The polymer on this stent is conposed of
two co-polyners that are nonerodable. While the
details of this conposition will not be presented
inthis public forum details are provided in the

panel packet.
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Each pol ymer conponent, in fact, is
comrercially available in other inplantable
devices, primarily in the orthopedic area. As I
menti oned, the purpose of the polynmer is to serve
as a reservoir and a control release systemfor the
Sirolimus drug release, and through a variety of in
vitro and in vivo testing, the polynmers have been
shown to be bioconpatibl e, non-thronbogenic, and
non- cyt ot oxi c.

The polynmer al so has inherent el astomeric
properties that allows it to acconmmodate for stent
expansion while still serving its primary function
of holding the drug and controlling the rel ease
profile.

The drug itself, Sirolinus, is
commercially available in the U S. and severa
other countries on a worl dw de basis under the
trade nane Rapamune, and it is produced and
mar keted by Weth. This drug was approved by the
FDA in Septenber of '99 and by the European
Conmunity in March of 2001 for chronic systenm c use
as prophylaxis for renal transplant rejection. The
safety and efficacy was established based on two
random zed, nmulti-center studies involving just

under 1,300 patients, and it was clearly
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denmonstrated that in order to obtain systenic
i mmunosuppr essi on, chronic adm nistration of
between 2 and 5 nmilligrans per day with the intent
of producing a nmean whol e bl ood trough |evel of
between 7 and 14 nanograns per m was required.

Peak bl ood | evels of greater than 200
nanograns per m followi ng a single intravenous
adm ni stration have been found to be safe and wel |
tolerated by patients. And Weth is supplying
Sirolimus to Cordis and has al so provi ded access to
the NDA safety data.

To understand the potential val ue of
Sirolimus in inhibiting restenosis, we need to | ook
at the mechani sm of action of Sirolimus. Depicted
here is representing a snmooth nuscle cell, and as
you see, there are a variety of cytokines growth
factors that inpinge upon this cell after stent
pl acement that trigger cell replication, and as
mentioned, the main contributor to restenosis is
snoot h muscle cell replication

Sirolimus has a specific nechani sm of
action that blocks snooth nuscle cell replication,
therefore, potentially decreasing the extent of
neoi ntinmal hyperplasia. It additionally has sone

upstream effects and benefits and decreases
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1 restenosis by inhibiting some of the inflammtion

2 that occurs follow ng stent placement, therefore,

3 decreasi ng the nunber of stimulants that cause

4  smooth muscle cell replication.

5 It inhibits snooth muscle cell replication
6 specifically by binding to a cytoplasm c protein

7 ki nase called TOR, or target of rapamycin, and this
8 protein is the main signal that triggers cel

9 replication. Once Sirolinus binds to this protein,
10 it is not activated or able to trigger DNA

11 synthesis, and the cell remains in late G1. Once
12 Sirolimus is gone, if the stinmulants are stil

13 present, the cell will be triggered on to nove

14  through DNA synthesis and replication. However, if
15 these factors are gone, the cell resets to GO

16 This is a photom crograph of a

17 Sirolimus-eluting stent. As you can see, al

18 aspects of the nmetal are fully covered by the

19 pol yner containing the drug. There is no exposed
20 bare nmetal on the stent. |In developing a

21 drug-eluting stent, we understand there are two key
22 i ssues that need to be addressed: the first is

23 what is the effective dose, and the second i s what
24 is the period of tinme that the drug needs to be

25 present to maxinize the effect of neointinal
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hyper pl asi a.

We conducted a variety of preclinica
studies, two of which are presented here. On the
left is a rabbit ileac arterial nmodel and on the
right is the porcine coronary artery nodel. In
these studies, we used a bare stent and a pure
pol ymer-coated stent with no drug as controls. As
you see, there was no inhibition of intima
hyperpl asia, but over a variety of doses that were
tested, varying the anount of Sirolinus, what we
have found through a variety of preclinical studies
that consistently a dose of 180 micrograns per
stent suppressed neointinmal hyperpl asi a.

Now, to clarify this, as you see at the
bottom of the slide, the 180 micrograns refers to
the anount of Sirolinmus on a 3.5 mllimeter by 18
mllimeter stent. This equates into 140 nicrograns
per centineter square surface area of the stent.

So while smaller or larger stents will contain |ess
or nmore total Sirolinus content, what remains
constant is the 140 m crograns per centineter
squar e

As | nentioned, the second conponent we
needed to evaluate was the duration of drug

rel ease, and we did this by devel oping two rel ease
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20
profiles. Represented in this cartoon to the |eft
is the stent itself, and the |l avender area is the
pol ynmer-drug conbination that is coated around the
stent strut. This is a fixed amount of polynmer and
drug. In sonme of the stents, however, we put a
pure polyner top coat. This served as a diffusion
barrier to linit the diffusion of Sirolimus into
the surrounding tissue. The result of this is
presented in the graph to the right, and this is
data from a porcine coronary nodel in which the
fast release--that is, the version that does not
contain the top coat of polymer--is represented in
the lavender. As you can see, about 95 percent of
the drug is rel eased over 14 days. The green is
the slow rel ease, which does have the pure pol yner
top coat. And as you see, approximately 80 percent
of the drug is released in 28 days.

Havi ng chosen the preferred dose fromthe
preclinical testing and devel oped two rel ease
profiles, we then noved into Phase | clinica
studies. The two Phase | studies that 1'll review
is the FIM or First-in-Man, study involving a
total of 45 patients enrolled at two centers, and
as | nmentioned, we tested both rel ease

formul ati ons. The second Phase | study is a
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phar macoki neti ¢ study specifically |ooking at the
rel ease profile for the slow rel ease formul ation

The First-in-Man study involved the
enrol I nent of 45 patients in the treatnent of
single native coronary artery lesions. The stents
used were 3 to 3.5 milimeters in dianeter, and al
| esions had to be treated with a single 18
mllimeter stent. Patients were treated with two
mont hs of antiplatelet therapy plus indefinite use
of aspirin.

In this study there were two centers. The
center in Brazil enrolled 15 patients in the
slowrel ease group and 15 in the fast, while the
center in Rotterdamenrolled 15 patients in the
sl ow rel ease. As shown, we conducted angi ographic
IVUS and clinical assessnments at all tine points on
these patients. |In Brazil, the assessments were
done at 4 nonths, 12, and 24, while in Rotterdam
the assessments were done at 6, 18 nonths, and 24
nmont hs.

Bef ore presenting the angi ographi c data,
wanted to specifically define two terns that were
used not only in this study but all clinical data
that I'lIl be presenting--that is, the in-stent and

i n-segnment anal yses. As depicted in this
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representation here, the in-stent analysis includes
all neasurenents that are within the bounds of the
stent. The in-segnent anal ysis includes
measurenents within the stent, but also includes 5
mllimeters proximal and distal to the stent.

Wth that, let's | ook at one of the
angi ographi ¢ paraneters fromthe study. This is
the in-segment mnimal |umen dianeter. Wat this
represents is the area of snmallest dianeter over
the total in-segnent or lesion treated. The left
axis is in mllimeters and the Y--and the X axis is
time and Yis inmllimeters. As you see, at
basel i ne and post-procedure the groups are
comparable. Geen is representing the slow rel ease
and | avender is the fast rel ease.

This slide also denonstrates that over the
4- to 12-nonth period of followup there is sone
decrease in the mininmal |unen dianeter for both
treatnment groups, but then after 12 nonths you see
that the followup is relatively flat for the
period out to 24 nonths.

This indicates several itens: first, that
the presence of the drug for the first 4 to 6 weeks
does have a suppression of overall neointinmal

hyperpl asia. For a bare stent, this decrease in
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this 4- to 12-nonth period woul d be expected to be
in the range of 0.5 to 0.7 mllimeters. 1t also
shows that this effect is nmintained out through a
24-hour period with only a mnimal decrease from
the post-procedure, a one-tenth of a mllineter
decrease for the slow rel ease, and three-tenths for
the fast rel ease conpared to the post-procedure
MLD.

There were no significant differences in
this parameter or any ot her angi ographi c paraneters
in this study between the slow and fast rel ease.

As | nentioned, there was | VUS assessnent
al so done. Muiltiple nmethods were used to neasure
the extent of neointiml hyperplasia. Wat is
represented here is one of those variables, percent
vol ume obstruction. This is a nmeasurement of the
anount of luminal volune that is |ost over tine
secondary to neointimal hyperpl asia.

As you see, at the 12-nonth tinme period
there was an inpressively small anmount of |um na
| oss or volune loss, only 2 percent on average. At
the 24-nmonth tinme period, there was sone additiona
| oss, but really mnor conpared to the 12-nonth
interval, noving from2 percent on average to 7

percent. These data again confirmwhat we saw on
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t he angi ographi ¢ paraneters, that there is
sust ai ned benefit over a 24-nmonth period, and,
again, if you were to | ook at what woul d be
expected for a bare stent, this luminal |oss at 12
mont hs shoul d be around 25 to 30 percent.

Now, |ooking at the clinical events in
this study, I'd like to again define sonme terns
that will be applied to this study and all other
clinical data that I'lIl be presenting. Target
vessel failure was defined as target vesse
revascul ari zation with nyocardial infarction or
cardiac death that cannot be clearly attributed to
the vessel other than the target vessel
Myocardi al infarction was assessed, both Q wave and
non- @ wave Ms using the WHO definition, and MACE
events were al so assessed, that is, nmjor adverse
cardi ac events, consisting of death, M, emergent
bypass surgery, or repeat target |esion
revascul ari zati on.

I should indicate, too, that all clinica
events in all these studies have been adjudicated
by an independent clinical events conmittee.

This slide sumarizes the MACE events at
the 24-nmonth tinme period on all patients enrolled

in the First-in-Man study. As you see, there was
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one death, which I will address in nore detai
shortly. There were two Ms, three TLRs, one
patient accounting for one M and TLR, with an
overall MACE rate that's relatively low for a
2-year followup of 11.1 percent. Again, there
were no significant differences in any of the
clinical events between fast- and sl owrel ease
formul ati ons.

The one death that occurred involved a
patient who had an initially successful procedure;
however, the evening of the procedure they were
noted to have change in neurologic status. A CT
was performed indicating the presence of an
intracerebral bleed, and the patient expired three
days later. This event was considered unrelated to
the use of the Sirolinus-eluting stent.

The PK study is the second Phase | study.
Based on the First-in-Man, which, as you saw, did
not denonstrate any differences, angiographic,
IVUS, or clinical, between fast and sl ow rel ease,
we chose to develop the sl owrel ease fornul ation
based on the concept that the longer residing tine
of the drug in the area to be treated potentially
woul d provide nore benefit as nore conplicated

pati ent subgroups were tested.
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For this reason, we evaluated the
phar macoki neti cs of the slowrelease stent. This
involved two centers, a total of 19 patients, 10 of
whomreceived a single 18 mllinmeter stent, and 9
received two 18 millimeter stents. Diameters
provided were 2.5, 3.0, and 3.5, and as you see
here, the doses or total drug content on these
stents are listed. The 2.5 and 3.0 dianmeters
contai ned essentially the same total drug content,
150 micrograns. The 3.5 contains a dose closer to
180 mi crograns.

Bl ood sanpl es were collected starting 10
m nutes post-stent inplantation and through
variable tine periods out through seven days. This
slide summarizes these data. On the Y axis is the
whol e bl ood concentration of Sirolimnus in nanograns
per m; the X axis is total nunmber of hours at each
sanpling tinme out through the seven-day peri od.
The | avender curve represents the patients who
received two 18 millimeter stents, and the green a
single 18 mllineter stent.

As you see, the Crax's are proportional,
roughly 1.1 for two stents and about a little bit
| ess than 0.6 nanograns per m for a single stent.

Tmax was the same for both, roughly 3.5 hours. You
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can see there is a rapid fall-off in the drug
concentration over the following 72 hours, with a
slower fall-off and a | ower drug concentration
bei ng mai ntai ned because of the slower-rel ease
profile of the stent.

To put this in perspective, with the
Raparmune dosing these bottom curves represent the
data | just presented to you. These two lines
represent the therapeutic areas that | nentioned
that are needed to obtain systemc
i Munosuppr essi on

As you can see, even at Crax, the tota
bl ood |l evel of Sirolinus is ten-fold |l ess than that
that is achieved with oral dosing with Rapanune,
and at seven days there's nore than a 50-fold
difference in drug dose.

This indicates that there is a wde
t herapeuti ¢ wi ndow between the doses we are using
and t hat needed for systenic therapy. And as
previ ously nmentioned, doses up to 200 nanograns
have been tested with no safety issues.

I'"d l'ike nowto nove into the Phase Il and
Phase 111 clinical studies. The Phase Il study is
a RAVEL trial. This was a doubl e-blind,

prospective, random zed study conducted across 19
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centers in Europe and Latin Anerica. A total of
238 patients were enrolled. And the U S. pivota
study, the SIRIUS trial, this again was a

doubl e-blind, prospective, random zed study in

whi ch 53 centers participated, enrolling a total of
1,101 patients.

Let's first look at the RAVEL data. This
study involved the treatnment of single de novo
native coronary lesions. Stents provided were 2.5,
3.0, and 3.5 millinmeter diameters, and all |esions
had to be treated with a single 18 mllinmeter
stent. There were 120 patients in the active group
and 118 in the control. There was good
angi ographic followup at 6 nmonths, 92 percent, and
clinical followup out through 12 nonths was 92
per cent.

The primary endpoint for this study was
angi ographic late loss at 6 nonths; secondary
endpoi nts consisted of an | VUS assessnent in a
subgroup of patients at 6 nonths, as well as
clinical assessnents at 6, 12, and annually out
through five years. Antiplatelet therapy for this
study involved two nonths of antiplatelet therapy
with indefinite use of aspirin.

As you see here, |ooking at sonme of the
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key baseline patient denographics, these groups
were conparable on all variables tested. There
were no significant differences. On average, there
were about 18 percent of patients who were diabetic
in this study.

This slide summari zes sone of the key
basel i ne angi ographic results. Again, the average
RVD was conpar abl e between these two groups,
roughly 2.6 mllineters. Al pre- and
post - angi ogr aphi ¢ neasurenents were conparable, and
the average lesion length for these two groups were
identical at 9.6 mllineters.

This slide sumarizes the | esion, device,
and procedural success. Wat's inportant in
| ooking at this is to know that the ability to
deliver the stent successfully, the
Sirolimus-eluting stent, is equal to that of
delivering a bare netal stent. And as you can see,
the success rate in all three parameters was high
for both stents and comparable. There were no
significant differences at all between the delivery
success of these two stents.

We'll now | ook at the 6-nmonth QCA
evaluation. This slide is sumarizing the |ate

loss. Late loss, in fact, is calculated by | ooking
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at the post-M.D and subtracting the foll owup MD.
It's an indirect assessnent again of the extent of
neoi ntinmal hyperplasia. And |I'm presenting both
the in-stent and in-segnment results.

As you can see, there was a highly
statistically significant difference in favor of
the Sirolinmus treatnent group for both paraneters,
with essentially zero late loss in the active group
and 0.8 mllinmeters late loss in the control group
for the in-stent assessnment. And the in-segnent,
there was a 0.05 millimeter late loss in the
i n-segrment conpared to 0.75.

Wiile this term"in-segnment” | previously
defined, | wanted to highlight that the anal ysis
for the RAVEL study, in fact, went beyond the 5
mllimeter boundaries and included neasurenent of
the vessel from side branch to side branch,
proxi mal and distal to the stent.

This is summari zing the binary restenosis
rate. This is the percent of patients who have
greater than 50 percent restenosis or stenosis at
followup. Again, these results are sinmilar to the
|late loss, both highly statistically significant in
favor of the active group. There were on patients

with binary restenosis in the Sirolinmus group
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conpared to 26.6 in the control. In the in-segment
anal ysis, there was one patient for a rate of 0.8
percent conpared to 27.5 percent in the control

As | nentioned, there was an | VUS subgroup
anal ysis at 6 nonths. The sanple sizes are listed
here: 69 patients in the active and 70 in the
control. You'll note that the external elastic
menbr ane vol unme, which neasures the overall size of
the vessel, was conparabl e between the two
treatnment groups, as was the stent vol une.

Al'l other parameters assessing the extent
of the neointinmal hyperplasia, again, was
significantly in favor of the active treatnent
group. The neointinmal volune was just 2 cubic
mllimeters conpared to 34 in the control group.
The [unen volune was larger in the active group at
130 cubic mllinmeters conpared to 103 in the
control. And nost notably, the percent vol une
obstruction again was just 1.1 percent conpared to
26.1 in the control group--all significantly
different in favor of the active treatnent group

W'l now | ook at the clinical events.
This is summari zing the in-hospital MACE events.

As you'll note, there were no deaths in either

group. There was an equival ent nunber of
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1 myocardi al infarctions, and the overall target

2 vessel failure and MACE rates were identical at 2.5
3 percent for both groups.

4 This slide sunmarizes the cunul ati ve MACE
5 events fromthe index procedure out through the

6 full 365-day followup. You'll note there were two
7 deaths in each treatnment group. There were no

8 differences, significant differences in the

9 myocardial infarction rate, with 4 in the active

10 and 6 in the control

11 There was a target |esion revascularization rate
12 that was significantly inproved for the

13 active treatnent group, with 0.8 percent in the

14 Sirolinmus-eluting group conmpared to 36.6 in the

15 control. Target vessel failure was al so

16 significantly inproved in the active group at a

17 rate of 4.2 percent conpared to 19.5. And | ooking

18 at all MACE, again, was significantly in
19 the active group, a rate of 5.8 conpared
20 the control group.

21 These data are represented her
22 Kapl an- Mei er estimate of event-free surv
23 is, the percent of patients followed thr
24 360-day period that were free of any of

25 events. As you see, the 360-day peri od,
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94.1 percent of the active group who were free of
any of these events conpared to 81.2 in the
control. This again was significant at 0.002

I wanted to highlight the two deaths that
occurred in the Sirolinus treatnment group. They're
listed here. First is a patient that expired 330
days post-procedure secondary to a gastrointestina
cancer, and the second patient expired
approxi matel y 333 days post-procedure secondary to
rupture of a cerebral aneurysm Neither event was
considered related to the drug.

Let's focus now on the pivotal study, the
SIRIUS trial. This, as | nentioned, is a
doubl e-bl i nd, random zed study. A total of 1,101
patients were enrolled. Patients with single de
novo coronary |lesions were treated. Dianeters for
this study that were provided were 2.5, 3.0, and
3.5 mllineter stents. Lesion lengths were to be
between 15 and 33 nmillineters.

On randomi zation, you see there were 556
in the active and 545 patients in the control. The
primary endpoint of this study, which was agreed
upon prior to the initiation of the study by the
FDA, was target vessel failure as previously

defined. Additionally, there was an angi ographic
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subgroup anal ysis of 850 patients at an 8-nonth
assessnent point, and there was an | VUS subgroup
i nvol ving 250 patients, again, with an assessnent
at 8 nont hs.

Antipl atel et therapy was provided for 90
days in this study with indefinite use of aspirin.
I shoul d say al so that angi ographic and | VUS
anal yses were conducted by an independent core |ab.

Fol | owi ng the random zation, there were a
total of 43 patients that were deregistered. The
statistical section of the protocol identified the
primary analysis as that of intent to treat. The
intent-to-treat popul ation was defined in the
protocol at those patients who at |east had an
attenpt to use the study device. |In this study,
there were 43 patients who, in retrospect, were
prematurely random zed, after random zation were
found not to qualify for the study, and I'll give
you sone nore detail on these. There were 23 in
the active and 20 in the control group, |eaving us
with an anal yzable group or an intent-to-treat
group of 533 patients in the active, 525 in the
control

As | nentioned, there was 8-nonth

angi ographic followup and 9-nonth clinical. There
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was a hi gh angi ographic foll owup rate of
approxi mately 85 percent of the patients, and
approxi mately 96 percent of the patients with
clinical followup out to 9 nonths.

This slide sumari zes the reasons why
these patients were deregistered. There were two
patients in each group who, after random zation
were found not to have the stent size avail able
needed to treat their lesions. The bulk of the
deregistered patients were, in fact, patients who
wer e random zed and then found not to actually
qual i fy based on the inclusion/exclusion criteria
of the protocol. There was one patient in the
control group who w thdrew consent follow ng
random zation, and that gives us the total of the
43 patients.

This slide summari zes the patient
denogr aphics at baseline. The intent of the SIR US
trial was purposely to challenge this drug-eluting
stent and to provide data from what was consi dered
nore of a real-world patient population. W think
the study has done that, and approximately 30
percent of the patients had prior Ms, wth about
24 percent having prior revascul arization and about

26 percent with diabetes. There were no
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significant differences in any of the patient
demogr aphi ¢ vari abl es.

This slide summari zes sone of the key
| esion characteristics. Again, you'll note the
standard 44 percent with LEDs, and there were a
total of about 55 percent of patients who had Type
B-2 and C lesions. Again, these are lesions with
more di ffuse di sease, nore cal ci um and pl aque
bui | dup, and nore tortuous type vessels.

There was al so a provision for allow ng
for overlapping stents, and as you see, there was
an average of about 27 percent of patients between
the two groups that did use overlapping stents in
the study. There were no significant differences
in any of these vari abl es.

This slide summarizes the baseline
angi ographic results. Again, you'll note the
groups are conparable. There are no significant
differences in any pre- or post-evaluations. The
post--or pre-procedure RVD was equi val ent between
the two groups with an average of 2.79 mllineters,
and the average lesion length was identical at 14.4
mllimeters.

Again, we're summari zing the key success

measur enents fromthe i ndex procedure, and, again,
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you'll note that there was equal performance with
no significant difference between the
Sirolinmus-eluting stent and the bare netal stent.

Let's again look at the late loss. This
time inthe SIRIUS trial, it was an 8-nmonth QCA
assessnent, and, again, |'mpresenting in-stent and
in-segnent. Again, you'll see, as we did in RAVEL
a highly significant difference in favor of the
active treatnment group, with a late |l oss in-stent
of just 0.17 millimeters conpared to 1.0
mllimeters in the control. The in-segnent
anal ysis showed a late loss in the active group of
0.24 mllimeters conpared to 0.81 millineters in
the control group.

And the restenosis rates, again, replicate
what we see for the late loss, both assessments
significantly in favor of the active group, wth
only 3.2 percent of the patients in the active
group having in-stent binary restenosis conpared to
35.4 in the control group. The in-segnent
anal ysis, we see 8.9 percent of the active patients
with binary restenosis conpared to 36.3 in the
control group.

The 1 VUS subanal ysis presented here, as

you see, there are 99 patients in the active and 76
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in the control. There was no difference in the EEM
vol ume or stent vol ume between these two treat nment
groups, and in all IVUS variables for neointinal
hyperpl asia, they were all highly significantly
different in favor of the active treatnent group

Just to highlight two of these, again, the
neoi ntimal volune was just 4.1 cubic mllinmeters at
the 8-nonth followup for the active group conpared
to alnost 57 cubic nmillinmeters in the contro
group. The percent volume obstruction, as we've
seen in First-in-Man and RAVEL is relatively
constant at about 2.6 percent conpared to 34.2 in
the control group.

We'll now |l ook at the clinical events, and
this slide summari zes the in-hospital events.
There was one death in the active group. There
were no significant differences in the M rate, nor
were there any differences TLR, TVR In fact, the
MACE rates and TVF rates were conparable with 2.4
in the active group conpared to 1.5 in the contro
group.

Now, if anyone--1 believe sonebody shut
the power off to this plug here, if someone could
turn that back on.

We're going to look at the clinical events
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fromout of hospital through the 9-nmonth foll ow up
As you see, there were four deaths in the active
group conpared to three in the control. There were
no significant differences. The overall M rate
was marginally significantly different in favor of
the active treatnent group, and this was driven by
the significant difference of non-QM rates with
one patient, or 0.2 percent, in the active conpared
to 1.3 in the control. There was also a
significant difference in TLR, MACE, and TVF in
favor of the active treatment group. TVF, there
were only 6.4 percent of the patients with target
vessel failure conpared to 19.6 in the contro

gr oup.

This next slide summarizes all clinica
events fromthe index procedure out through nine
months, and in this slide we will present
specifically the primary endpoint of the study,
whi ch included all MACE events, all events, target
vessel events, fromthe index procedure through the
full nine nmonths. As you'll note, there were no
di fferences between the death rates. There were
five in the active and three in the control, and
1"l provide nore data on these five patients.

There were no significant differences in M rates.
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However, again, there was a highly significant
difference in favor of the active treatnment group
for clinically driven target |esion
revascul arization with 4.1 percent conpared to 16.6
in the control group. The target vesse
revascul ari zation not including target |esion was
conpar abl e between the two groups. The MACE events
were significantly different, 7.1 conpared to 18.9
percent, and the primary endpoint of the study was
highly significantly different, again, 8.6 in the
active conpared to 21 in the control group

This slide summarizes the five deaths that
occurred in the Sirolinus-eluting treatmnment group
As you see, there was a patient who died of a
cerebral henorrhage foll owing the index procedure.
Thi s was adj udi cated by an i ndependent conmittee as
a cardiac event sinply because it was related to
the procedure and potentially to the use of 2b/3a
i nhibitors. The second patient had nultiple organ
failure, including pneunonia, |iver dysfunction,
renal failure, and congestive heart failure. The
third patient expired secondary to renal cel
carcinoma. The fourth patient had a subdura
hemat oma fol |l owi ng head trauma. And the fifth

patient had a stoke and died of acute intracerebra

file://IC|/Daily/1022circ.txt (40 of 363) [11/20/02 1:17:26 PM]



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

henorrhage. None of these events were considered
related to the use of the Sirolinmus-eluting stent.

This curve here, again, represents a
Kapl an- Mei er estimate of event-free survival for
TVF. As you see, there was, again, a significant
difference with 91.1 percent of the active group
free of target vessel failure conpared to 78.6
percent in the control group.

Looking at the sanme event-free survival,
but this tinme |looking at target |esion revascul arization
specifically, again, we see a
significant difference at the 9-nonth foll ow up,
with 95.7 percent of the active and 82.9 percent of
the control group event-free survival

The angi ographic core | ab conducted very
det ai | ed angi ographi c eval uati ons on these
patients. | wanted to specifically highlight for
the panel this analysis which specifically | ooks at
not only the in-stent late loss but also the
margins, the proximal 5 millimeters and distal 5
mllimeters

As you can see, the late loss in each
segnment anal yzed is significantly decreased in the
active treatnent group. So this data indicate that

there is no evidence for an edge effect or candy
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wrapper effect in using this stent.

I"d like nowto quickly review a variety
of safety assessnents that were conducted through
the RAVEL and SIRIUS trials. The first is the use
of overlapping stents. As | indicated, there is on
average about 26, 27 percent of patients who had
overl apping stent use. The total stent length in
this patient popul ation was about 20 nmillineters.
The in-hospital MACE rates were equivalent. The
stent thronboses rates were equivalent, with one
SAT in each treatnent group. There was one
aneurysmin each treatnent group, and, nost
notably, the MACE events and target |esion
revascul ari zation rates through 9 nonths were,
again, significantly inproved in the active
treatment group, with the sanme relative inprovenent
we saw in the overall patient popul ation

This slide sumarizes the stent thronboses
across these two studies. |In the RAVEL study, as
menti oned, there was only 60-day antipl atel et
therapy provided. There was no thronbosis in
either the active or the control group through the
full 365-day foll ow up

In the SIRIUS trial, which involved 90

days of antiplatelet therapy, there were two
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thronmboses in the active and four in the control
One each had a subacute thronbosis, and there was
one late in the active group and three late
thronboses in the control group and, again, no
significant difference.

When we | ooked at aneurysns, there were no
aneurysns reported at the six-nonth angi ographic
eval uation in RAVEL for either treatment group
There were two aneurysns in the active group found
at 8 nonths in the SIRIUS study and four aneurysns
found in the control group. This was not
significantly different. You'll note that the
rates for the control group was around 1 percent,
which is in the range of expected background rate
of 1 to 3 percent. No adverse events were
associated with any of the aneurysns, and we used a
fairly liberal definition for aneurysmof a ratio
of 1.2 or greater.

Now, | wanted to review inconplete
apposition. | know this is not a new phenonenon.

It has been identified before. However, | wanted
to review sone basic definitions with the panel

This term"inconpl ete apposition” also is
sonetines referred to as nal apposition, and by

definition, you'll note at the bottom of the slide,
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this is defined as a separation of one or nore
struts fromthe vessel wall with evidence of bl ood
behind the stent struts. So this is an |IVUS

eval uation or IVUS definition

At baseline, it is possible to have
i nconpl ete stent apposition if the stent is not
fully deployed and fully apposed to the vesse
well. This is represented here by the evidence of
bl ood flowi ng behind the stent struts and the
vessel wall separated fromthe stent.

Over tine, there are two options. This
may progress to conplete healing, that is, a
neoi ntimal hyperpl asia takes place, this gap is
filled in with tissue, and on followup the stent
appears fully apposed. It nmay al so be preserved or
persi st over the followup period. If no or
m nimal intimal hyperpl asia takes place, the gap
will still be present over tine.

The other variation on inconplete
apposition is defined here. At baseline, you may
have full stent apposition to the vessel wall, but
on followup you find that there is a gap. This is
referred to on this slide as late inconplete
apposition. Again, there's a gap that appears.

And in this nodel, you'll notice the total vesse
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area remains the sane. |It's also possible to have
| ate i nconplete apposition with positive
renodel i ng, neaning that the gap, at least in part,
is associated with expansion or increased area of
the vessel size

So with those definitions, let's | ook at
sonme of the data we have on late inconplete
apposition. As | nmentioned, this is not a new
phenonmenon. It has been defined with bare stents,
and specifically there was an article just
publi shed | ast week in Circul ati on which
specifically | ooked at bare stent placenent and
IVUS at baseline and followup at 6 nonths on 206
patients. They found a |late inconplete apposition
rate of 4.6 percent. They also found that all nine
of the patients had sone evidence of positive
renodel i ng, and none of the patients had any

clinical events through that followup time period.

When we | ook at the RAVEL study, the RAVEL

study did not have obviously the baseline. It was
only conducted at the 6-nmonth foll owup. So we
were not able to differentiate preserve froml ate.
We can only identify those patients who had

i nconpl ete apposition at the 6-nonth foll ow up

This is sunmmari zed here. There were ten patients
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in the active group and two patients in the
control, which was significantly different.

Wien these events occurred, we did ask
these 10 patients to return for an 18-nonth
clinical angiographic and | VUS assessnment. And as
you'll note in the box bel ow, nine of these ten
patients have returned for evaluation. |In all nine
patients eval uated, the inconplete apposition has
remai ned. None of the ten patients had any
clinical events reported out through the 18-nonth
period, and there are no ot her angi ographic
findi ngs except for one patient who was noted to
have an aneurysmon followup in the sane area
This patient was asynptomatic for the aneurysm and
was noted on earlier IVUS assessnent to actually
have evi dence of a | arge henorrhage within the
vessel wall in the area of the aneurysm formation.

In the SIRIUS trial, we did conduct an
I VUS eval uation at baseline, post-stent depl oynent,
as well as the 8-nonth followup. You'll see here
post -stent depl oynent there was an equival ent
nunber of inconplete appositions in both groups,
14.3 and 14.9 percent. At the 8-nonth assessnent,
there were 18.7 percent of the patients in the

active group and 9.2 in the control with inconplete
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apposition, which was marginally significant, 0.08.

G ven that we had baseline and foll ow up
IVUS, we were able to differentiate and better
define where these inconplete appositions cane
from Wen we |ooked at this in a matched-pair
group--that means a group that has a baseline | VUS
as well as a followup, with autonated
pul | - back--you see there was an equi val ent nunber
of patients who had resolved late inconplete
apposition, an equival ent nunber had persi stent
i nconpl ete apposition

However, there were nine patients, or
seven patients in the active for 9.7 percent and no
patients in the control group that had | ate
i nconpl ete apposition. This was significantly
different.

When we eval uated these patients in nore
detail, we found that none of the patients with
overl apping stents had |l ate i nconplete apposition
in the area of the stent overlap, which potentially
is the area that woul d doubl e the drug dose.

Addi tionally, we found that none of these patients
experienced any adverse events through this 9-nonth
foll owup period, and three of these patients had

evi dence of positive renodeling.
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So what can we say in conclusion? Well
we know that with bare stents this is seen in the
range of about 4 to 5 percent, and, nost
inportantly, in terns of the clinical significance
of this is the concern about increase in the stent
thronbosi s rate because of the exposed netal. As
previously shown to you, there is no increased rate
of stent thronbosis in the Sirolinus treatnent
group. In fact, the rates in both studies are |ess
than 1 percent. And this is assessed a period of
time after the patients have been off antipl atel et
therapy from6 to 16 nonths

As nmentioned, the bare netal stents not
only in the published reports but other data that's
been rel eased recently is reporting a |ate
i nconpl ete apposition rate of 4 to 5 percent. W
al so know that in the literature, brachytherapy has
been associated with |ate inconplete apposition in
the range of 5 to 10 percent. And, typically,
these late inconpl ete appositions have not been
linked with an adverse event. W recognize there
is an increased rate of late thronbosis with
brachyt herapy, but this is nore related to the
i ssue of conplete re-endothelialization

There is also a nodel that we can | ook at
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froma clinical standpoint on a daily basis.
Patients have stents placed across side branches
where technically are exposing netal to flow and
not conpressing tissue, and this in and of itself
does not increase the risk of stent thronbosis.

And, finally, as | nentioned, there was no
evi dence of late inconplete apposition in the area
of increased dose, suggesting that it is not a
direct drug effect causing this.

The final topic I'd like to review starts
to specifically address one of the issues the FDA
wi Il present around the question of whether we have
sufficient safety data for the full stent |engths
and di ameters requested. This slide sumari zes
data fromthe SIRIUS trial. As you see, on the Y
axis this is nunber of patients, and the X axis is
the reference vessel dianeter. This study provided
2.5, 3.0, and 3.6 mllineter stents. But as you
can see, when you look at the RVDs, 146 patients or
roughly 27 percent of the patients involved in this
study, in fact, were treated with vessel dianeters
less than 2.5. On the upper side, again, while the
| argest dianmeter stent was 3.5, you see that, in
fact, there were 31 patients treated with vesse

di aneters greater than 3.5.
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This slide, again, sumarizes the data in
the SIRIUS trial, but this tine |ooking at stent
Il ength. And while the predoni nant stent |ength was
in the area of 10 to 20 millineters, you'll note
there were 173 patients or roughly 31 percent of
the patients in this study that, in fact, had
stents used that were nore than 20 nillineters in
total |ength.

To l ook at this another way and directly
address the issue of the anmount of safety data we
have for drug and polymer, this is taking the same
data | just presented to you. In this we're
| ooki ng at nunber of patients on the Y. The first
paraneter on the X axis is the total anount of
drug--that is in mcrograns--that the patient is
exposed to. The second line is representing the
total anmount of polymer.

As you'll see, while the greatest numnber
of patients were treated with between 150 and 250
m crograms of drug, in fact, there was a group, 20
percent of the patient popul ation, that had drug
and pol ymer exposure greater than 250 nicrograns or
greater than 700 nicrograns.

If we | ook at the group potentially at

hi ghest risk for the highest drug dose and pol yner
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content, their adverse events are listed at the
bottom As you see, there were only two
peri-procedural Ms; three TLRs, one of which was
peri-procedural ; no aneurysms, no thronboses, and

one late inconplete apposition. So this does not

suggest that there is an increase in adverse events

and that there was a broad exposure in terms of the

drug and pol ymer.

Finally, this slide summarizes the drug
content matrix. This is the list of stent |engths
that Cordis is requesting for approval, and these
are the stent dianeters. |If you look at this
matrix in each box, it provides the total drug
content by that conbination of stent dianeter and
length. [If you roughly triple that nunber, you'l
have t he pol yner content.

As you can see, based on the data | just
showed you, we have a large mpjority of the data
fromthese studies, including drug exposure up to
350 microgranms, with about 94 percent of the
patients included in this shaded area.

Wth that, 1'd like to now turn the
presentation over to Dr. Kuntz, who present a

vari ety of subanal yses on the SIRIUS trial

DR. KUNTZ: Good norning. M name is Rick
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Kuntz. 1'man interventional cardiologist at the
Bri gham and Wnen's Hospital in Boston. |[|'malso
the chief of the Division of Cinical Bionetrics
there and the chief scientific officer for Harvard
Clinical Research Institute, which ran this trial

This is nmy financial disclosure slide.
have no equity or consulting relationship with
Johnson & Johnson or Cordis. The Harvard dinica
Research Institute is a nonprofit contract research
organi zation in Harvard who ran this trial. Cordis
does provide an educational grant to the Depart nment
of Medicine, the Brigham and Wnen's Hospital for
fellowship training in clinical trials, and the
travel expenses for today's trip were reinbursed by
Cordi s.

I have two slides that | think are
attached to the back of your section, and this is
one of them That nmay not be in the right order,
and 1'll tell you about the other one.

In order to notivate why we do nultivariable
nodeling, | can tell you academically
we're interested in |ooking at nmechani sns of how
things work. And, in general, the fun part, |
think, of analysis is the multivariable nodeling

after a study.
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In a study that's positive overall for the
random zed portion, sometines the subset analysis
may disclose a ot of things that you don't want to
| ook at. But, in general, subset analysis is
hel pful in determ ning patient subsets that nmay or
may not benefit froma therapy shown to have an
overall favorable effect as in this study. But
this analysis is often risky since subsets are
mar kedly dimnished in their power to denpnstrate
an overall effect conmpared with the overall sanple
for which the trial was powered.

This type of anal ysis, however, has
denonstrated the anti-restenosis benefit of
stenting. |It's denonstrated the rel ationship
mechani stically between the gain in an artery of a
| esion for stenting conpared to the |oss, the
so-called loss index. It's the technique that has
been used to denobnstrate the inpact of diabetes on
restenosis, and a | ot of other nechanistic issues
that we use in regular analysis for percutaneous
trials over the last 15 years.

Al'l such anal yses have generally been
linear, that is, either we |ook at the |inear
regression or we |look at a general |inear nodel of

the loge (?), for exanple, linear link, and this is
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typically used for biological systens. So these
are conventional kind of boilerplate anal yses that
are perforned.

We know that if we're | ooking back at the
| ast 15 years of angioplasty and stent trials from
over 100 studi es and probably over 30 or 40
wel | -designed clinical random zed trials that there
are three mpjor characteristics that affect the
out cone of restenosis in studies, and they include
ref erence vessel size, the length of the | esion or
the stent that you use to treat that |esion, and
the presence of diabetes.

Now, it's inportant for us to evaluate
these because sone di seases don't have a | ot of
i nfluence by case m x issues of the patient
popul ati on. But restenosis does have a | ot of
i nfluence due to issues due to the patient, that
is, the size of their vessel, the length of the
| esion, or the presence or absence of diabetes.

We know t hat when we anal yzed those
factors in this study, we saw the sane effect--that
is, we saw significant relationships of these
factors, as we would expect, for the size of the
vessel, that is, larger vessels have | ow restenosis

rates; the length of the lesion, that is, |onger
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| esi ons have hi gher restenosis rates; and the
presence of diabetes, that is, patients with
di abet es have hi gher restenosis rates overall

It's inportant that in order to nake sure
that the random zation worked, that when we adj ust
for these strong influential factors that we have a
treatment assignnent outcone which is stil
significant. So, therefore, what this nodels tells
us is that the overall treatnent assignnent to
Sirolimus was still independently significant in
its ability to reduce restenosis, in this case
angi ogr aphi ¢ restenosi s neasured by narrow ng,
after adjustnment for these powerful predictors of
t he out cone.

If we | ook at an orthogonal outcone, that
is, clinical restenosis--again, not neasuring
angi ogr aphi ¢ narrow ng but the need for repeat of
revascul ari zation deternmned clinically--we see the
sanme predictors have the sane influence overall
are highly significant, and an i ndependent effect
of the overall treatnment assignment on the
i nprovenent in clinical restenosis, which is quite
power f ul .

We know from previ ous studi es on

accunmul at ed stent databases--and this is from
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56
previ ous stent studies approved by the FDA--that
the influence of these three factors--1esion
| ength, the size of the vessel, and the presence or
absence of diabetes--have profound effects on the
i nstance of angi ographic or clinical restenosis.

In this matrix, what |'ve done is shown the
incremental sizes of the vessel, the lengths of the
| esi ons and bends, and the presence of diabetes to
devel op about 24 different cells here. And one can
see that patients that have short |esions and are
non-di abetic with small |esions, short lesions in
| arge vessels, generally have | ow restenosis rates.
On the other hand, the sane patients with
the sane stents who have | ong | esions and snal
vessel s and are diabetic could have al nost a four-
to six-fold increase in restenosis rate overall
So this is inportant to know because when | ooki ng
at a new therapy that |ooks positive, |ike
Sirolimus, we want to see that the effect has some
kind of uniformty over this w de range of case
mx. That is, if we see that there's a six-fold
difference in the restenosis rate based on patient
variables, we'd like to see that this drug can hold
up under those conditions.

If we analyze, in fact, the control arm
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the bare stent armof this study, we see the sane
rel ati onshi ps exist here as we've seen from
previous stent trials. That is, we see the sane
low rates of restenosis in patients that have no
di abetes, large vessels, and short | esions conpared
to patients with diabetes that have |ong | esions
and small vessels. So we see the sane gradient
that we see fromprevious stent trials, and that,
in fact, is pretty consistent in this study as
wel | .

If we look clinically at that--that was an
angi ogr aphi ¢ neasure, again, a different way of
measuring failure--we see the sane gradient, |ow
rates of clinical restenosis for |arge vessels and
smal | | esions in non-diabetics, and high rates of
restenosis for long | esions, small vessels in
di abeti cs.

Now, if we |ook at the outcone of the
active armin this study, the Sirolinmus arm we see
the sane gradient exists there as well, that is,
these main effects still affect those patients
assigned to the drug, but the rates are
substantially lower in these cells conpared to the
previous control arm and, hence, the overall nean

average was different, as Dr. Donohoe showed
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earlier. And if we look at this predictor of

angi ographi c restenosis, we have rates that go from
as lowas 3 to 4 percent in patients with big
vessel s and short |esions and non-di abetics to as
hi gh as 24, 25 percent of patients wth diabetes
and | ong | esions, suggesting that we still have

i ssues with patients with diabetes, but hopefully
we' ve substantially lowered this to a good degree
as the first start.

Clinically, if we nmeasured that, we can
see the nunmbers. They still have the sane gradient
but are substantially lower. That is, this is the
clinical inpact on patients who require repeat
revascul ari zation, and one can see that it ranges
fromabout 2 to 3 percent to about 10 percent.

Now, one way to be able to evaluate the
i npact of the therapy in this random zed trial on
those different patient subsets is to subtract out
the rates of restenosis fromthe two matrices, and
you can get an absolute reduction estimate. Here
we | ook at an angi ographic restenosis outcone, and
this is the difference between the control arm and
the Sirolims armand shows the anmount of
restenosi s epi sodes that are saved by the Sirolinus

arm And we can see that it's inportant to
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1 eval uate patients at risk

2 Patients at the highest risk here, the

3 smal | est vessel s and | ongest |esions, had the

4  biggest reduction in restenosis overall, suggestive
5 of the fact that this did work well across |owrisk

6 and high-risk patients; and, in fact, patients that

7 benefited the nost were the ones with the highest

8 risk.

9 Anot her way to evaluate that is to

10 calculate the treatment effect, and that is to

11 basically ook at the baseline risk mnus the

12 active risk, that is, the control versus active

13 And this is the relative difference in treatnment,
14 and one can see here that the relative difference
15 or treatnment effect is relatively uniformover all
16 of these different cells. So this is, | think,

17 qui te profound because of a few reasons: number

18 one, we have 18 cells here, different ways of

19 cutting patients up, and we have di abetics,

20 non- di abetics, long and short |esions, small or

21 short vessels, and we have a very uniformtreatnent
22 effect that goes from64 to 81 percent across al

23 of these cells.

24 The other striking thing here is that the
25 treatment effect here--and in this case,
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60
angi ographi c restenosis--is in the 60 to 80 percent
range, nuch hi gher than what we normally see in
contenporary therapies that | eads to changes in
standard of care, which is on the order of 25 to 35
percent. So not only is there a profound treatnent
effect in reducing angi ographic restenosis here,
but it's very consistently denonstrated over a w de
variety of characteristics that have tremendous
i mpact on the risk of restenosis.

If we look at the clinica
reduction--again, the other way to nmeasure failure
is to look at clinical need for repeat
revascul ari zati on--we see the same distribution of
uni form high rates of reduction over a w de range
of different risk factors.

Now, there are other ways to denobnstrate
these subset anal yses, and one comon way is to
illustrate the odds ratios using an odds ratios
table. In this slide, it looks alittle bit
complex. Let ne orient you here.

Here we have the odds ratios of 1.0, which
is the unity line--that is, those therapies when
compar ed between control and active--if they fal
inthis line, there's no benefit. |If they fall to

the right of the line, there would be benefit for
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the control arm |If they fall to the left of the
line, there would be benefit for the active arm

The overall odds ratio here is
approximately 0.2 with a rate of 4.1 percent versus
16.6 percent in the anal ysis of in-segnent
restenosi s.

If we | ook at the individual groups broken
down by those of interest, |ike gender, for
exanpl e, and those that we have predicted
previously to be problematic, |ike diabetics and so
on, we see that when we cut the patients into
various different groups--nmale, fenale, diabetics,
non-di abetics, LAD |location, non-LAD, snall vessel,
| arge vessel, short |lesion, long | esion, patients
with overlap or no overlap of their stents--there's
a very consistent relationship of the estimte of
the odds ratio in strong favor of the treatnent
assignnent to Sirolinmus with the 95 percent
confidence intervals, they're very far fromthe
unit line, suggesting a significant difference, and
the significant values are illustrated here by the
p values (?)

Now, if we | ook at the odds ratios per se
in clinical restenosis, we see the sane

rel ati onship, very powerful odds ratios to the left
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of the unity line, suggesting a variety of
different odds ratio benefits for all the different
patient subsets that | illustrated earlier

Anot her inportant nmetric that you can use
| ooking at odds ratios is the nunber of events that
can be prevented per thousand patients, and one can
see here that the nunber of events preventing
clinical restenosis is in the 200 to 300 range in
nost of these variables. And if you take a
t housand di vi ded by that nunber, that's the next
nunber needed to treat in order to prevent an
out cone, and that nunber average between 4 and 5,
which is very low for contenporary therapies. So
all these anal yses here do suggest that over a w de
range of different patient subsets, there's a
prof ound and consi stent difference overall

Now, one thing that's inportant to al so
illustrate is that you can actually | ook for
differences in subsets by testing for interactions.
That is, we want to know, for exanple, whether
there's interaction between the treatnent effect
and a patient subset. Did diabetics have the sane
benefit fromthe active arm as non-di abetics per
se? And you can test that with interactions. W

found that there were no interactions except for
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63
one, and that existed here in the large and snall
vessel

But this is a very interesting
interaction. What we see here is that there was a
significant difference in the benefit for patients
assigned to Sirolinus for |arge vessels conpared to
smal | vessels, but the differences were al
significantly better than control. So what we see
is that we see two significant benefits, one
super - hi gh benefit and one noderately hi gh benefit.
So the only interaction we could define here was in
the zone of positivity to show significant
differences at this level, but still both sides
better than unity.

Now, this analysis can be very hel pfu
because when we get to the prescriptive side of
under st andi ng why we do mul tivariabl e nodeling,
it's for us to understand how to use stents. For
years we have always known that as you put stents
in with |onger and | onger |engths, you' re going to
have hi gher and hi gher restenosis rates per se.

And the adnonition has al ways been to try to use as
short a stent as possible in order to ninimze
restenosis. And if we look at the regression

bet ween stent length and the restenosis outcone
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fromin-segnent restenosis or angi ographic outcone,
in the control armwe do see this increment in
restenosis risk as you add each mllineter of stent
per se.

But, as expected, if we applied this to
the Sirolimus arm we see that the sane sl ope
exists, but it's a lower slope. That is, we do see
a significant increase in increment associated with
stents, but the price paid for each increnent in
mllimeters is very tiny conpared to the price paid
for the bare stent per se. And this is very
hel pf ul because often the interventiona
cardiol ogist has to westle with using a stent that
may cover the lesion fromthe normal part of the
artery to the nornal part in order to prevent
di ssections versus trying to stent the obstructive
portion of a | esion where they may want to mnimze
restenosis but trade off the possibility for
di ssecti on.

Thi s woul d suggest that the increnenta
price paid for using the longer stent is very
m ni mal conpared to what we're used to with bare
stents.

If we | ook at that same anal ysis using

clinical restenosis, we see the sane sl ope
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rel ationships, that is, an inprovenment that

cl assi cal expected outcome of increnental risk
associated with clinical restenosis with | onger
stents and the very shallow relationship seen in
of fset for those patients assigned to Sirolinus.

So in our conventional subset analysis,
the analysis that has been done for nany studies in
the past and has led to a | ot of understandi ng of
mechani stic outcones, our analysis has denonstrated
a consistent and strong treatnment effect of
Sirolinmus across a variety of inportant subset
categories. And there was no treatnent interaction
denmonstrated of a patient subset that did not
benefit fromSirolinmus from | think, a rather
conpr ehensi ve anal ysi s.

Now, there are a |lot of ways to do subset
anal yses, and we've shown you one way, which
think is a rather conventional way. The FDA has
performed a variety of subset anal yses, too, and
I"d like to address those issues now.

The reason to address those issues is
because the FDA perforned a | esion length and
vessel size analysis on the results, which we've
shown here, which actually denpnstrated a reduced

efficacy for Sirolinus.
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The FDA analysis relied on a conparison of
multiple subsets to denonstrate individually
statistical significance. For exanple, in one of
the anal yses, each 5 mllineter increnent of |esion
Il ength was tested for statistical significance.

The FDA applied nonlinear nodels to the
data to denonstrate limted efficacy of Sirolinus.
The FDA al so suggested that TVF, or target vesse
failure, our prinmary endpoint, should be neasured
at 7.5 nmonths rather than 9 nonths as
pre-specified. And the FDA suggested that the
trial may have been unblinded, and this nay have
led to higher rates of clinical restenosis in the
control arm

Now, if we | ook at the notion of measuring
| esion length and vessel size to denpbnstrate
reduced efficacy for Sirolimus, our subset analysis
was positive. So we weren't able to reproduce the
overal |l effect per se, and |'ve shown you those
cases already. W denonstrate that when we | ook at
| esion | ength and vessel size, using our
conventional nethods, we actually denonstrate it
has a profound effect that's consistent over al
those different subsets that | showed you earlier

So we couldn't reproduce the overall analysis to
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denmonstrate any vessel size reduction in
restenosis.

The FDA analysis relied on a conparison of
mul tiple subsets to denonstrate individua
statistical significance, and | think there's sone
bar graphs that denonstrate the overlaps of the
confidence intervals. Well, for each 5 nillineter
increment of lesion length, you actually reduce
power, and so each 5 mllimeter subset is actually
necessarily underpowered for a conparison in
gener al

Usual | y when you conpare subsets broken
down into bends, the conparison of subsets is done
to denonstrate a consistency of the estimates of
the results, but not held accountable for each bend
to denonstrate statistical significance

Here's the denonstration of the actual raw
data. This is not nodeled. This is just the
unadj ust ed out conmes of restenosis, in this case the
primary endpoint target vessel failure by |esion
Il ength. W can see here that the open circles, if
you can see them are generally all above the bl ack
circles here. The open circles are the contro
arm The black circles are the Sirolinus arm And

what we can see is that over the range of
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restenosis rates per se, we opted to use linear
nmodel i ng because there was a general trend of
increasing restenosis with longer |lesions, as we'd
expect, and a lot flatter slope with the black line
dots here, and even at the play of chance, by and
| arge nost of these dots are lower in general. So
we saw that over the course of the different bends
we saw consi stent effect overall of reduction in
restenosi s.

If we | ook at the categories based on
ref erence vessel size, which was al so eval uated by
the FDA, we al so see a consistent relationship of
reduction of restenosis as you get bigger, but the
of fset was hi gher--higher event rates for the
control arm conpared to the assignnent to
Sirolimus. Again, this would be sonething we woul d
generally nodel as |inear because of the overal
ki nd of scattergram here, although it | ooks rather
linear per se. So we opted to use linear nodeling
because it just made nmore sense, and all the
estimates here do, in fact, show, | think, a
consi stent out cone.

If we | ook back at the lesion |length
categories per se, we also saw that in an area that

the FDA had tested, we did see a significant effect
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that was greater for |esions over 20 nillineters.
So even when we bend the patients over here al one
and necessarily look at this underpowered subset,
we still saw significant inprovenent in restenosis
with that subset of greater than 20 millimeters for
the prinmary endpoint, which was 9-nonth target
vessel failure overall. So we didn't see the
reduction in effectiveness even when we | ooked at
the subset greater than 20 mllineters per se.

We did | ook at their analysis on 16
mllimeters or greater where we did see a
significant reduction, but this was, | think, an
i ssue of play of chance, because if you | ook at the
breakdown of each millineter, this is often seen in
random data sets; that if you break it down, the
val uation of greater than this nunber was highly
significant for the Sirolinms armconpared to the
one for 16, and the one for 16 was pointed out by
the FDA as being the one not significant. But |
think that the other ones are all consistent with
being a positive result.

The FDA applied nonlinear nodels to the
data to demonstrate limted efficacy for Sirolinus
We coul d not reproduce the nonlinear quadratic or

cubic nodels, nor could we justify its use by

file:///C|/Daily/1022circ.txt (69 of 363) [11/20/02 1:17:27 PM]

69



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

70
measur enents of discrimnation or calibration,
which are the statistical terns that statisticians
use for goodness of fit. Essentially we did a |ot
of analysis using nonlinear terms, and by our
anal ysis the linear nmodeling was still the
appropriate technique to fit the data.

The FDA suggested that TVF shoul d be
conmpared at 7.5 nmonths in a few of their anal yses
rather than the conventional 9 nonths as
prespecified. And I'd like to just talk to you
about that because it's a very conpl ex issue.

The 9-nonth TVF endpoint is generally the
standard endpoint used for measuring clinica
restenosis, and there's a reason why. The
prespeci fied 9-nonth endpoint requires carefully
orchestrated and coordinated timng for the
angi ographi c foll owup cohort. Analysis of these
data, which is designed to neasure the outcone at 9
months is not intended for analysis prior to 9
mont hs because the orchestrati on of how you bring
pati ents back for angi ography.

This is because previous studi es have
demonstrated that clinical restenosis is best
measured by going out as far as possible. That is,

in this study of 2,000 patients in the starter
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study, we know that if you neasure restenosis even
up to a year, you still get a better estinmate of
the restenosis rates than conpared to 6 nonths per
se. So, in general, working with the FDA over the
years, it's been a standard to adopt the 9-nonth
endpoi nt because it's a comon niddl e ground
bet ween the 6-nmonth angi ographi c narrowi ng that we
know about and the 1-year clinical. So we picked
the 9 nonths per se. So there's a rationale as to
why you use 9 nonths overall

And one m ght think, well, haven't there
been studi es that denonstrate that narrow ng
happens at 6 nonths by all the angi ographic studies
done in Holland and Japan, and the answer is yes.
But the clinical events that we neasure are
actually the actual revascul arization event that
occurs. And this is actually frame-shifted to the
right by a few nonths, because after the biol ogica
narrow ng occurs, the patient devel ops clinica
signs and synptonms. The provider has to becone
aware. They have to be schedul ed for repeat
revascul ari zation, which nmay take in sonme cases,
especially outside the United States, up to severa
months. And then the patient actually has a

revascul ari zati on event.
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Because of this frame shift fromthe
bi ol ogi cal thing, we've al so adopted an endpoi nt
which is around 9 nonths for the outcone.

Now, the FDA has suggested that the tria
may have been unblinded and that this may have | ed
to a higher rate of clinical restenosis for the
control arm Let ne explain what happened here.

Each site had a stack of A and B blinded
stents that were used in the study, one of which
was active and one of which was not active. And
the notion mght be that the potential for
i nvestigators could have systematically correl ated
the blinded Goup A versus G oup B when they
started to see the followup that, say, Cass A
didn't have as much restenosis as Cass B, and they
woul d get the notion that C ass A night have been
the study drug. And that's something that's
definitely a potential, and it's true with any
study where you try to do blinding under such a
classification.

We had basically felt that this mght be a
probl em because that tendency occurs in cases where
you actually have positive results, because if you
do see that one armis not coming back with a | ot

of restenosis, you are vulnerable to being able to
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have the investigators correlate that, and that
happens in a | ot of random zed trials.

So by anticipating that, we had set up a
bl i nded CEC, which is typically for studies, that
woul d be the final arbitrator for all the outcones
and woul d require denonstration of narrow ng and
clinical investigations to call an event an event.
And, of course, this CEC was blinded to
the--dinical Events Committee was blinded to the
assi gnnent .

So if we look here, we see that there
m ght be, in fact, some clustering of events that
occurred here towards the end.

Now, this is important to point out
because if you've seen studies |ike this before,
you'll see that there are events occurring here
around 8 nonths. W asked people to come back for
their angi ograns at about 8 nonths, and, in fact,
we see this typically in nost trials that require
angi ogr aphy because there's an opportunity to
dilate patients that have come back for
re-narrowing at this point.

Now, what really happens is that patients
general ly devel op synptons in this range and that

they have tight stenoses if they come back early.
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If they have stenoses around the tinme when their
bi ol ogi cal narrow ng occurs and they have a
schedul ed angi ographic followup, they ultinmately
wait until the patients conme back for their
schedul ed angi ographic followup to have their
appropriate intervention.

How rmuch of these |ines might be due to
appropriate intervention with the schedul ed
angi ogr aphy versus sonething that m ght have been
an unbl i nded influence by the operators who
actually treat over is sonething that is difficult
totell. But we can make sone inferences about
t hat .

So the nechani sm of clustering of those
events around the 8-nonth period is due to the
opportunity to treat patients with noderate
synmptons and noderate restenosis. That is,
general ly people have 40 to 70 percent |esions cone
back with sone synptons, and they generally wait
until their schedul ed angi ogramto conme back and
get treated

So they often defer their catheterization
fromsynptons to the point where they're going to
have their planned effect. But the likely reason

for higher rates in the control armat that period
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conpared to the active armis the fact that the
patients who are assigned to the control arm had
nmore frequent 40 to 70 percent narrow ngs, So we
eval uated that per se. And if we |look at what we
saw from t he angi ographi ¢ narrow ng, here are the
continuous distribution function curves of dianeter
stenosis at followup. And if you |look at the
control arm approximately one-third of the cases
had narrow ngs between 40 and 70 percent, which
woul d be those cases that would be vulnerable to
being treated by repeat intervention, nost of the
time very appropriate.

If we look at the armfor Sirolinus, only
about 4 or 5 percent of the cases actually have
narrowings in the 40 to 70 percent range, so it's
not surprising, if we |ook back at the zone of
angi ographi ¢ influence, that there were nore events
occurring in the control arm because there were
nmore narrow ngs per se, especially at foll ow up,
compared to the active arm

The other problemis that if you do | ook
at restenosis at this point here, we think that we
are necessarily underestimati ng the outcomes of
bot h arns and probably di m nishing or

underestimating the treatnent effect, because we're

file://IC|/Daily/1022circ.txt (75 of 363) [11/20/02 1:17:27 PM]

75



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

not seeing the true incidence of restenosis that
has been deferred or delayed until it occurs right
here. So if a study is defined and designed to be
measured at 9 nonths with an 8-nonth angi ographic
followup just before the 9-nmonth time period, you
actually don't get the opportunity to see what
really happens in the study by | ooking back on that
curve at 7 nonths. |If we wanted to | ook at 7
mont hs, we should try to end the trial there, and
then we woul d have t he angi ographic at 6 nonths and
have a better estinmate of the 7-month outcorme.

So, in conclusion, the subset analysis,
the conventional subset analysis denpnstrated a
consi stent and strong treatnent effect for
Sirolimus across a variety of inportant subset
categories that have been used in previous stent
studies. There was no treatment interaction that
denonstrated a patient subset that did not benefit
fromSirolinus, and the use of the non-prespecified
endpoints, such as the 7.5 clinical restenosis
endpoint, especially in this conplex study, or
nonl i near nodelings were not optinal in our
anal ysis to evaluate the outcones of this
random zed tri al

DR. DONOHCE: M. Chairman, | just want to
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present the final three conclusion slides.

Just to summarize the overall safety data
fromthe RAVAL and SIRIUS trials, as we noted, the
death and M rates for the Sirolinmus-eluting stent
group was conparable to that of the control group
And as we also saw in nore detail, there were no
deaths in the Sirolinus-eluting group that were
considered related to treatnent with that stent.

The incidence of stent thronmbosis was
conparable to that of the bare netal and was, in
fact, less than 1 percent, whether 2 nonths of
antiplatelet therapy was used or 3 nonths was used.

The overall incidence of aneurysms was
al so discussed. As you saw, there were two
aneurysns found at the 8-nonth followup in SIRIUS
and one found at the 18-nonth foll ow up in RAVEL,
compared to a total of four aneurysns found in the
control group. That is, the overall incidence,
again, for aneurysns in the active treatnent group
was | ess than 1 percent, and there were no adverse
events associated with those aneurysns.

W saw that the MACE events for the
overl apping of Sirolinmus stents was actually | ower,
significantly lower than at the control group. The

data have been generated across a Sirolinus dose
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range that supports safety of stents up to 33
mllimeters in length and over 4.0 millimeters in
di amet er.

The issue of late inconplete apposition
has been observed nore frequently in the
Sirolimus-eluting stent group. However, it does
not appear that it's related to any adverse
clinical outcones, and our plan is to foll ow these
patients over the |onger-term 5-year period.

In terms of overall efficacy concl usions,
we believe that both random zed studies clearly
shoul d support the superiority of the
Sirolinmus-eluting stent conpared to that of the
control group on all angiographic IVUS and clinica
endpoints. The detail ed angi ographi c anal yses do
not denonstrate any evidence of an edge effect.
The efficacy is maintained across all |esion
| engths and vessel dianeters tested, as Dr. Kuntz
has just presented. W acknow edge there is
limted data for vessel dianmeters above 4.0
mllimeters. However, since efficacy has been
mai nt ai ned across all other dianeters, it is
anticipated that it will still be maintained for
di aneters greater than 4.0.

The 2-year angiographic and clinical data
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fromthe First-in-Man as well as the 1-year
clinical followup fromthe RAVEL shows sust ai ned
benefit with no evidence of a catch-up effect.

And, finally, in ternms of the overal
concl usi ons, we believe the data clearly
denonstrate the significant therapeutic benefit of
the Sirolinmus-eluting stent in the interventiona
treatment of patients. The clinical benefit we
bel i eve does outwei gh the potential risks, and the
data, we believe, that we presented does support
the intended or requested indication, that is, the
Cypher Sirolimnmus-eluting stent is intended for
i nproving coronary |uminal diameter in patients
with synptomatic ischenmc disease due to discrete
de novo lesions of lengths | ess than or equal to 30
millimeters in native coronary arteries with
ref erence vessel dianeters of 2.25 to 5.0
mllimeters

Thank you.

DR. LASKEY: Thank you, gentlenen, for
really a lovely presentation.

I think before we--we should probably try
to have |unch around 12: 30, which would | eave --
[tape ends].

-- the sponsor based on this norning's
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1 presentation. Dr. Ednunds?

2 DR. EDMUNDS: Do you have any autopsy data
3 on the eight patients that died?

4 DR. DONOHCE: The question was: Do we

5 have any aut opsy data on any of the patients that

6 have di ed? There was an autopsy on one patient who
7 expired in the RAVEL study at approximtely 16

8 mont hs, and this anal ysis was actually

9 hi st ol ogi c- - pat hol ogi ¢ anal ysi s was conducted by

10 Dr. Ramani's (ph) lab. This patient happened to

11 have had a bare netal stent placed in a different
12 vessel two years before their death and the Cypher
13 stent placed 16 nonths before their death. The

14 hi st ol ogi ¢ eval uation included a comparison of the
15 hi stology in both areas, the bare netal and the

16 Sirolimus-eluting stent.

17 The findings indicated that actually in
18 terns of local inflammtory response--and the

19 reports of this autopsy have been subnmitted to the
20 FDA--that there was actually | ess inflanmatory

21 reaction to the Sirolinus-eluting stent and the

22 pol ymer than there was to the bare netal stent.

23 There was evi dence of re-endothelialization by
24  visual assessnent of sonewhere greater

25 than 80 percent for the Sirolinus-eluting stent and
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by visual assessnent greater than 90 percent for
the bare metal stent. There were no other
significant findings in terns of the issues of
i nconpl ete apposition or any other significant
abnormal hi stol ogic findings.

[ I naudi bl e conment . ]

DR. DONCHOE: Si xteen nonths.

DR. LASKEY: 11l eana?

DR PINA: Yes, | have several questions.
W' ve been dealing with coronary disease prinarily
wi th our usual revascul arization plus drugs. |
have seen not hi ng about what these patients were
on. W've been using statins. W've been
believing in statins. Now we're using ACE
inhibitors to renmodel vessel walls. Wat kind of
background therapy were these patients on, nunber
one? Some were on Ticlid, some were on Pl avix.
Have you anal yzed both? In other words, should you
get approval, what do we tell the physicians to
concomitantly add to the patients and for how | ong?

DR DONOHCE: In ternms of genera
medi cation use, we did collect that information,
and we can provide the details of that information.
I don't renenber the specific distribution, but

it's a standard list of antihypertensives, statins,
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and ot her cardiovascul ar type nedications. There
were no apparent differences between the two
treatnment groups and the type of nedications used.

In ternms of antiplatelet therapy,
specifically Ticlid and Plavix, | believe in the
SIRIUS trial there were only four or six patients
who used Ticlid; all others used Plavix. And as
menti oned, the duration was for a total of 90 days.

DR PINA: Could we see the statin data?
Because | don't think that in sone of the foreign
countries the statin us is as good as it is perhaps
in the States, even with as nuch of a gap as we
have.

DR. DONOHCE: Yes, we can provide that to
the panel. | don't have it right now We'Il get
that information for you.

DR. PINA: Al right. My | continue?
have sone ot her questi ons.

I also | ooked at your list of sites and
the list of inability to deploy the stent in
certain sites, and there seens to be a trenendous
disparity anong sites. |'massunmng that a | ot of
that has to do with operator experience. But there
are sone sites that there's really a disparity

between the ability to expand the non-coated stent
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and the coated stent.

Shoul d there be some operator difficulty
in one versus the other in actually deploying the
stent? | nean, sone of the differences were pretty
wi de. Some have like 75 percent in the so-called
control arm and maybe 25 percent in the
Sirolimus-coated arn?

DR. DONOHCE: Well, | know there's a
vari abl e nunber of patients entered across the 53
centers, and | assunme that the difference in terns
of ability to deploy is probably based in part on
the technical ability of the operator, but also in
terns of the types of lesions that they're
treating. It may be somewhat related to types of
pati ent popul ations, whether the |esions are nore
heavily calcified or more difficult to expand in
gener al

W have tested on a number of variables
for poolability of the data across these centers,
and in terms of the main endpoints of this study
and the secondary endpoints, we did not find any
evi dence that the data could not be pooled. So |
woul d assume that the variation you're seeing is
probably nore related to the technical issues at

those centers
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DR PINA: So there should be no
difference in placing one stent or the other, one
being nore difficult than the other?

DR. DONOHCE: No. |In ternms of benchtop
testing, there was no difference in perfornmance in
terns of the ability to expand the stents or depl oy
them And as you saw in ternms of the device
success number in particular | presented, it's
specifically looking at the ability of the operator
to deploy the stent, Sirolimnmus or the bare netal
stent, attained less than 50 millineter dianeter
stenosis at the end of the depl oynent procedure,
using that treatment stent, that is, the Sirolinus
or the bare stent. And as you saw, it was roughly
99 or 98 percent in each group

So, overall, the success rates were high
and conparabl e between the two treatment groups.

DR LASKEY: Dr. Aziz, then Dr. Bail ey.

DR AZlI Z: This question relates to the
di abetic population. D d you break up the diabetic
popul ation into Type | and Type |l diabetics? And
was there nore of a beneficial effect seen in one
subset versus the other, or are the nunbers too
smal | ?

DR. DONOHCE: We did break out |ooking at
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if we defined Type Il as oral diet-dependent type
di abetics and Type | as insulin. W did break that
out. | believe for the insulin-dependent diabetic
group in the active group there were only about 37
to 39 patients, so we're getting down to snal
nunbers. For the oral and insulin-dependent

di abetic group, in fact, all the angi ographic and
clinical endpoints were still significantly

i nproved over the control group. For the

i nsul i n-dependent, there was a decrease in
the--particularly in segnent restenosis rates, and
in some of the variables, | believe, in the

angi ographi c there was still sonme margi na
significance, and | think primarily because of the
sanpl e size, we lost significance in sone of the
clinical endpoints.

However, overall, | believe there was
still about a 35 percent relative inprovenent in
the insulin-treated diabetics.

DR. BAILEY: Just a clarification
Referring to the blinding, were the angi ographers
and physicians taking care of the patients aware
for each patient whether they had an A or a B
stent?

DR. DONCHOE: The investigators taking
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care of the physicians were aware whether they re
opening an A or a B package. | think I nentioned
the packaging, the stents are identical. Holding

the stents, looking at them you can't tell which

one has a coating or does not have a coating on it.

The angi ographic and I VUS core | abs, of course,
were blinded, as well as the clinical events
committee.

DR BAILEY: So the revascularization
deci sion, the person maeking that decision wasn't
aware of whether it was an A or a B stent?

DR. DONOHCE: On the 9-nonth foll ow up,
they would only be aware if they took the tinme to

go |l ook through the charts to see which one the

stent--which stent the patient had been assigned to

originally.

DR. BAILEY: It seems--it may be a snal
point, but it would have been, | would have
thought, feasible to avoid |abeling the stents in
that way.

DR LASKEY: O course, we'll have
addi tional opportunity to query the sponsor this
afternoon, but if there are no other--sir?

MR. . Yes. Slide 23 that you

showed with the bl ood concentrations, are those
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average concentrations in the study of 19 subjects?
Because- -

DR. DONOHCE: They're the two curves
you' re tal ki ng about ?

MR. :  Excuse ne?

DR. DONOHCE: You're tal king about the two
curves in the PK study?

MR. :  Yes, the pharnmacokinetic.
I think it was your Slide 23.

DR DONCHOE: Those curves were based on
means, and | think there were bars at each tine
point. Let ne just check

MR. It was hard to see here
On Slide 22 there were bars, but on the next slide,
where you al so show the trough, concentrations for
the five and the two doses of Rapanune. |'mjust
aski ng because those curves were sort of--you know,
the Y axis was relatively large for the data that
you' re showi ng.

And the reason |'masking is, you know, do
you have any information on drug-drug interactions
fromyour study population in terns of a change in
concentration of your drug on individuals who are
possibly on inhibitors of, you know, CIP 3a, for

exanpl e?
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DR. DONOHCE: Is this the slide you're
referring to?

MR. : Yes.

DR DONCHOE: Okay. | wonder if | could
actual |y ask someone from Weth to come up and
address the question about what these |evels
represent and drug interaction.

DR. ZI MVERMAN:  Hell o, I'm Ji m Zi mrer man
I"mthe clinical pharnmacokineticist in the dinica
Phar macol ogy Group at Weth. Weth manufactures
and supplies Sirolinus, and we have a busi ness
agreenent with Cordis.

Now, your question--do you still have a
question on this slide, or you want to nove on to
drug interaction?

MR. : Sort of the first
question, you know, has to do with the--in that

study popul ation of, | believe, 19 subjects, what

was, you know, the variability in the pharnmacokinetics,

because | think those are just averages

that are shown there, but it's hard to see

Because it's a CIP 3a, as you know, there's usually
a fairly large individual variability in

phar macoki netics, so the question was: Wat was

the, you know, variability? And then the second
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question was: Do you have information in terns of
the effect of inhibitors of CIP 3a on the whol e
bl ood concentration fromthis product?

DR ZI MVERMAN:  Okay. | understand the
second question. |I'mstill not clear about the
first question. You' re questioning why those
are--we're conparing averages with the single
dose- -

MR. :  The question was: In
that Slide 23, are you showi ng averages and what
was the variability? |If you' re just showi ng the
mean concentration, how, you know, variable were
the concentrations that you actually saw in each of
the 19 subjects in the pharmacokinetic study?

DR ZI MVERVAN.  Ckay. | don't have that
information. Actually, the variability--well, |
can tell you that the variability in the Tmax's
range fromabout, let's say, one--hold on just a
second. | do have that sunmarized here for you

Ckay. You can't see this on the slide,
but the bar at the 1 nanogram per nml goes up to
1.4, and | believe that is a standard--error of the
mean?

MR. : | think that is--yes.

DR ZIMVERVMAN. O a standard devi ation
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Standard error of the nean, | believe.

MR. : Okay. And then sort of
the second question?

DR ZI MVERVAN: Drug interactions. |I'm
quite certain (?) does not have the information
on the drug interactions in these studies.

Now, in the devel opnment of Sirolinus, we
did not conduct intravenous studies--intravenous
drug interaction studies. The only information we
have is with oral administration. Since you're
aware of CIP 3a-4 and p-glycoprotein, the effect of
those interactions--those proteins on interactions,
you might be aware of Dr. Wesley Bennett's work in
whi ch he indicates that the effect of the
extraction of Sirolinmus in the gut is about tw ce
as great as it is inthe liver. Al so, the effect
of ketoconazole, an inhibitor, and rifanpin, an
i nducer, is also about twice as great as it is in
the liver.

So al though I could show you the | arge
magni tudes of the interaction, for exanple, wth
ket oconazol e and Sirolinus is about--al nobst a
thousand-fol d i ncrease in concentrations; however,
that does not translate--you can't translate that

tothe IV situation. It's probably about 50
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percent of that after an IV

Now, what about the clinical significance
of drug interactions? | don't think the clinica
significance is great, even for a drug like
ket oconazol e, because the concentrations are so
low. You're |ooking at a concentration at peak of
either 0.5 to 1 nanogramper m, and even
increasing that five-fold still has you in a very
safe region for system c exposure of Sirolinus.

MR. :  How about in terns of,
you know, pharnmacodynani c drug-drug interactions?
When you | ook at the drug | abel for the conpound,
there's a black box warning for, you know,
concurrent use with cyclosporin, for exanple. It's
probably not pharnmacokinetic, and it's probably a
phar macodynam ¢ effect. Can you coment on the
applicability of the drug label in ternms of, you
know, conbi nations of drugs in terns of this
devi ce?

DR. ZI MVERMAN: | have not seen that
| abel i ng, but we know that the i mMmunosuppressive
ef fect of cyclosporin and Sirolinus is not strictly
additive. There is an increased effect after
adm nistration. The two drugs together give you a

great er inmunosuppressive effect than Sirolinus
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al one or cycl osporin al one.

MR. : If 1 can just ask one
nore question, M. Chairman. The question, |
guess, for the conpany, for the sponsor, would be
how much of the drug | abel do they plan on
incorporating in the instructions for use and the
device | abel, and specifically, just so that you
can find it, in our packet it's in Tab 3.3.1, page
11, it has the black box warning in terns of a
contraindication for hepatic artery thronbosis when
those drugs are used together. So | guess the
question is how much of the drug | abel are you
pl anning on incorporating in the instructions for
the device

DR ZIMMERVAN: | think 1'Il let the
sponsor answer this.

DR. DONOHCE: | think actually the draft
IFU that is in your packet is--at this point we
t hought was probably sufficient in ternms of sonme of
the issues you're raising. W believe there is a
very |l ow concentration with mninal clinica
significance of interaction, and | believe there's
potentially a question that cones up later FDA wll
present to the panel, further discussion or input

fromthe panel on that.
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MR. : So you're saying that--I
mean, as | see the instructions here, there really
isn't anything in terns of drug information.

DR. DONOHCE: Drug interaction data, yes.

MR. : Okay.

DR LASKEY: And | think we'll return to
that this afternoon as well.

One final question.

DR PINA: Followi ng on that sane track
and based on the question that | asked you before
about the statins, Sirolinmus is known to increase
lipid levels, triglycerides quite substantially,
and chol esterol kind of do track. And obviously
the levels that | see here are nuch | ower than what
I would use in a transplant patient, but | think we
need to see sone data about what happens to
triglycerides and what happens to lipids in
general, and, therefore, the statin question cones
back again as being, | think, rather inportant in
your advice to physicians when they're going to
enpl oy this therapy.

DR DONCHOE: In the two studies |
presented, RAVEL and SIRIUS, we actually didn't
measure chol esterol or triglycerides follow ng the

i ndex procedure or over a length of tine follow ng
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t he procedure.

| believe the data that's been generated
on the effect of Sirolinus on lipid |levels
generally indicates that usually you start to see
an increase between one and two nonths after
starting therapy, and also that the relative
i ncrease of both triglycerides and chol esterol was
proportional to the dose. At the 1 nmilligramora
dosing with Sirolinus, it was found that
nunerically there was an increase in triglyceride
and chol esterol, but not a clinically significant
increase. And that increase or relative delta kept
increasing with the higher dose. So the reason we
did not collect triglycerides and chol esterol over
time is based on that informati on we would actually
expect no inpact on triglyceride or cholestero
| evel s, given the variables we're dealing with and
given that it typically takes one to two nonths of
constant daily administration to increase those
| evel s.

DR PINA: But you may be dealing with a
popul ation that already has as one of its nost
significant risk factors hyperlipidem a, which we
don't know. | nean, these are [inaudible] a little

bit different than, you know, a dilated
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cardi onyopat hy that cones to transplant and may
have normal triglycerides to start wth.

DR. DONOHCE: Agree. Although | think
generally--and if anyone from Weth has any nore
details on this, ny inpression is that whether
you're starting with low or elevated, patients were
still at risk for continued el evation, and that
these levels for short duration of exposure, |
woul dn't expect to have any--certainly any
long-termelevated |ipids, even with oral dosing.
| believe once dosing stops, the lipids do
decrease

DR LASKEY: | just have one burning
question, which is the flip side of this. Mny of
our patients are started on Hrg- CoA inhibitors at
the time they | eave the hospital follow ng the
intervention. |s there anything we should know
about or speculate on in terns of the effects of
rapanycin on hepatotoxicity or nyositis, et cetera,
et cetera, the side effects of Hng- CoA inhibitors
initiated sinmultaneously? Everything is thrown at
these patients on their way out the door,
of tenti nmes.

DR, SCIROLA: |I'mDr. Joseph Scirola (ph)

fromWweth. As you heard, Weth is the supplier
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and manufacturer of Sirolinus, and we have a
busi ness agreenment with Cordis.

The issue of interaction with Hng-CoA is
very, very relevant because of the fact that
Sirolinmus raises both chol esterol and triglyceride
levels. And in our pivotal trials which were
shown, approxinmately 60 to 70 percent of the
patients actually ended up on lipid-I|owering
agents, and for the nobst part they were Hnrg- CoA
reduct ase i nhibitors.

We' ve | ooked, not only in these studies
but other studies, at the potential interaction,
not only pharnmacoki netic but toxic interactions,
and we have not found an increased incidence of
rhabdonmyol ysis. In fact, of the few cases that
have occurred, there have been other expl anations.

We al so have an interaction study with
aturostatin (ph), and there is no drug interaction
between Sirolinus and aturostatin.

DR. LASKEY: Thank you

I think the better part of discretion here
woul d be to break for lunch at this point, and
we' |l cone back in exactly one hour at 1:30 for the
FDA presentation. Again, thank you very nuch.

[ Luncheon recess.]
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AFTERNOON SESSI ON

DR. LASKEY: If we may, 1'd like to
reconvene, please. Thank you very nuch.

FDA, are you good to go?

M5. FOY: Yes.

DR LASKEY: Al right. W'll resune
today's panel session with the FDA Presentation

FDA Presentati on

MS. FOY: Good afternoon. | would like to
thank you all for reconvening with us this
af t ernoon.

My nane is Joni Foy, and | am a bi onedi ca
engi neer in the Interventional Cardiology Devices
Branch in the O fice of Device Evaluation, in the
Center for Devices and Radiological Health. | am
al so the | ead reviewer for the Cypher
Sirolimus-El uting Coronary Stent System origina
PMA submi ssi on P020026.

Today, mnyself, Dr. John Hyde, the |ead
medi cal officer, and Dr. Murty Ponnapalli, the |ead
statistician, will present the FDA's summary for
this product, which is the Cypher Sirolinus-El uting
Coronary Stent System

I did want to nention that this product is

the first coronary drug-eluting stent to cone
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before the Panel for the treatment of de novo

Il esions in native coronary arteries. Additionally,
the Cypher drug-eluting stent product is a

conbi nation product because it consists of a device
and a drug conponent. As such, this PMA submi ssion
has been extensively reviewed in conjunction with
the Center for Drug Eval uati on and Research.

As a Panel participant today, you are
bei ng asked to di scuss and make reconmendati ons on
the applicant's PMA subm ssion. Your points of
di scussion of the clinical study results and
| abel i ng recommendations will be taken into
consideration by the FDA in the evaluation of the
appl i cati on.

Finally, you will be asked to vote on the
approvability of the product that was tested
clinically.

To give you a brief overview of our

presentation, we will briefly discuss the

following. | wll identify the FDA Revi ew Team
menbers; | will provide a brief summary of the
description of the product; | will also provide a

brief summary of the nonclinical evaluation and
sunmari ze the maj or outstandi ng nonclinical issues

to date. John and Murty will provide a summary of
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99
the clinical and statistical evaluation of the
Cypher product; and then we will identify the FDA
questions for the Panel to discuss.

I would like to take this tine to actually
acknow edge the extensive review teamthat has been
associated with this product. You can see that
there are a nunber of individuals. Menbers from
the Center for Devices and Radi ol ogi cal Health
include nyself. | ama bionedical engineer, and |
amthe | ead engi neer and reviewer, fromthe Ofice
of Device Eval uati on.

Dr. John Hyde is a nedical officer and the
| ead medi cal officer for this project. He is also
a statistician, and he is fromthe Ofice of Device
Eval uati on.

Dr. Nick Jensen is the | ead aninmal
reviewer fromthe O fice of Device Eval uation.

Dr. Neal Muni is a visiting nedical
officer to the Ofice of Device Evaluation, and he
assisted with the review of the IVUS data and the
deat h reports.

Dr. Murty Ponnapalli is the |ead
statistician fromthe Ofice of Surveillance and
Bi ometrics and served as the statistical reviewer.

M. Doyle Gant is a bionedical engineer
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fromthe office of Device Evaluati on who assisted
with the 1SO 10993 bi oconpatibility review.

Dr. Scott MNanee is a materials engineer
fromthe Ofice of Science and Technol ogy and
assisted with the polyner chem stry review

M. John G ass is the |ead
conpl i ance/ manuf acturing review fromthe CDRH
O fice of Conpliance, Division of Enforcenent 3.

M. Rodney Allnutt is fromthe Ofice of
Conpl i ance, Division of Bioresearch Mnitoring.

The lead scientific reviewers fromthe
Center for Drug Eval uati on and Research are the
fol | owi ng:

Dr. Xi ao-Hong Chen is the | ead cheni st
fromthe O fice of Pharmaceutical Science, Division
of New Drug Chemistry |, who actually reviewed the
chem stry, manufacturing and controls of the drug
subst ance and pol yneric coati ng.

Dr. Patrick Marroumis a pharnacol ogi st
fromthe office of Polymer Science, Division of
Phar maceutical Evaluation I, who reviewed the
phar macoki neti cs and dynam cs and hunan PK st udy.

And Dr. Belay Tesfamariamis a
phar macol ogi st fromthe O fice of New Drugs,

Di vi sion of Cardio-Renal Drug Products, who
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assisted with the bioconpatibility/toxicity review
of the aninal data.

I would also like to take this tine to
acknow edge ot her nenbers who are not listed on
this, because this is the only opportunity to give
them sone public recognition

Dr. Albert Defelice is a pharnacol ogy team
| eader from CDER, Dr. Kasturi Srinivasachar is the
chemi stry team | eader fromthe O fice of
Phar maceuti cal Science, Division of New Drug
Chemistry |; and Dr. Doug Throcknorton, who is
Director of the Division of Cardi o-Renal Drug
Products; M. Don Serra [phonetic], who is the
Chi ef of Cardiovascul ar Products, Division of
Enforcenent I11; and Dr. Gary Gray, who is the team
| eader, Cardiovascul ar and Ophthal mi ¢ Products.

In addition, our administrative staff and
our upper managernent, including Ms. Ashley Bellum
who is the Chief, ICDB;, Dr. Donaby Tillman, who is
Deputy Director for Cardiovascul ar Products; Dr.
Bram Zuckerman, who is the Division Director; and
Dr. Dan Schultz.

[Slide.]

That being said, let's get to the heart of

the matter. | wanted to lay out a regulatory
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hi story that has been associated with the
Pre- Mar ket Approval application for this product.

This application was actually revi ewed
under the PMA Mbdul ar Subm ssion Program and that
actual ly neans that sections or nodul es of the
application can begin to undergo substantive revi ew
prior to submission of the |ast aspect of the
formal PMA submission. 1n this case, the conplete
clinical cohort for the SIRIUS study was that |ast
component .

I wanted to also note that even though the
Center for Devices and Radiological Health is
officially designated as the | ead center for this
combi nation product as part of an official request
for designation fromthe applicant, appropriate
sections of this application have been and wil |
continue to be reviewed in conjunction with the
Center for Drugs and Eval uati on Research.

The Agency would also |ike to nention that
the review of this product has been very
interactive between the Agency to appropriately and
timely identify issues, and the application to
respond to these concerns.

Module | was the Quality Systens and

Manuf acturing Controls nmodule. Since CDRH has the
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|l ead for this conbination product, CDRH conpliance
al so has the |ead.

However, CDER al so has the authority to
i nspect the manufacturer of the drug substance for
compliance with current Good Manufacturing
Practices. [Inspections of the nanufacturing
facilities are currently underway.

The Chem stry, Manufacturing and Controls
nmodel, or CMC as we will be referring to it, was
subsequently reviewed by the Agency. This
information was jointly reviewed by both CDRH and
CDER.

And lastly, Mdule 2 contained the bul k of
the nonclinical testing that was submitted to
support the application as well as an interim
clinical summary of the SIRIUS study as well as
studies of the RAVEL, First-in-Man, and PK studi es.

I also wanted to denote, as the sponsor
has previously indicated, that the | ast conponent
of the modul ar subm ssion was subnmitted to the
Agency on June 28, 2002 and was designated as the
original PMA. This conponent contained the
clinical report for the full cohort of patients
enrolled in the SIRIUS study, the 12-nonth data

fromthe RAVEL study, and the available 18- to
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24-nmonth data fromthe First-in-Man study, as well

as the data fromthe PK study, and the applicant's
versi ons of the updated | abeling and the Summary of
Safety and Effectiveness Dat a.

Sine all of the nmodules were still under
active review by the Agency and responses pending
by the applicant at the time of the PMA submi ssion,
all of the nodul es were actually closed and rolled
into the PVA application and subsequent issues
addressed as part of the PMA review.

Sine this application was granted
expedited review status, the Agency conpleted their
review of the PMA and all anmendnents submitted by
the applicant by September 3. Based upon our
review of the information provided, the Agency
i ssued the applicant a Major Deficiency Letter on
Sept enber 18, 2002. A Mjor Deficiency Letter is
one of the letters that can be issued by the Agency
to request additional information fromthe
applicant, which is deemed necessary to conpl ete
the review of the subm ssion.

The applicant subnitted their officia
response to the Agency's letter yesterday, on
Cct ober 21, 2002. (bviously, the Agency has not

had an opportunity to review this response for its
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conpl et eness or adequacy in addressing the
currently identified outstanding issues and
information that may be been included in this
anendnent are not included within the Agency's
presentati on today.

The Agency and the applicant will continue
to work interactively to resolve the outstanding
i ssues previously communi cated to the applicant for
this application.

I want to briefly give you a product
description as defined by Title 21 of the Code of
Federal Regul ations, Part 3, the Cypher
Sirolinmus-Eluting Coronary stent is a conbination
product, because it is conprised of two regul ated
conponents, in this situation, a device and a drug.

The devi ce conmponent for the Cypher stent
consists of the followi ng: The Bx Velocity,
bal | oon- expandabl e, 316L stainless steel stent.

The Bx Velocity, as already articulated by the
applicant, is currently approved for use in de novo
or restenotic |esions, less than or equal to 30 nm
in length, in native coronary arteries with
reference vessel dianeters from3.0 to 5.0
mllimeters

The Bx Velocity stent is also approved for
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1 the treatnment of abrupt or threatened abrupt vesse
2 closure in lesions less than or equal to 30 mMmin
3 Il ength, with reference vessel dianeters from2.25
4 to 4.0 mm

5 The Bx Velocity stent is approved on bot

6 of the delivery systens proposed--the Raptor

7 over-the-wire and the RaptorRail Rapi d Exchange

8 versi on.

9 Only the Raptor Over-the-Wre delivery
10 system was used during the SIRIUS study. Both the
11 Over-the-Wre and Rapi d Exchange systens are the
12 subj ect of this PMA application
13 To make the Cypher product a combination
14 product, the applicant has coated the Bx Velocity
15 316L stainless steel stent, both lumnnally and
16 ablunminally, with a drug/pol yner coating.

17 The proprietary coating process consists
18 of a layered m xture of non-erodi ble polyners to
19 whi ch the drug substance is added.

20 A drug-free topcoat is applied to the

21 stent surface to influence--in other words,

22 slow-the release kinetics of the drug fromthe

23 surface.

24 The drug substance used in this product

25 manuf act ured by Weth Pharnaceuti cal s.
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Sirolimus is the drug substance.

Raparmune, which is Weth's trade name, is
approved by the Agency in both tablet and oral
solution fornul ati ons as an i Mmunosuppr essi ve.

The applicant has |everaged the initial
drug substance safety data provided in Weth's NDAs
in support of this subm ssion

Sirolimus has not been approved for the
treatnment of restenosis or for use in coronary
arteries.

The applicant refers to the product with
the drug-free topcoat as the | XTC, or the
sl owrel ease formul ati on, whereas product without
the topcoat is referred to as the I X or
fast-release fornmulation. Al patients in the
treatment group of the SIRIUS and RAVEL studies
received the | XTC or the slowrate-rel ease
formul ation, and the applicant is currently seeking
mar keting approval for the | XTC formul ation

I wanted to expand a little bit on a
previous slide that was presented by the sponsor
As you can see, for this PMA application, the
applicant is actually requesting approval for the
foll owi ng stent sizes designated in this

matrix--dianeters from2.25 to 5.0 nmin |engths of
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8 to 33 mm with the exception of the 5.0 x 8 mm
di aneter stent size.

Pl ease note that the drug and pol yner
content vary as a function of stent size.

Based upon the dose density of 140
m crograns per centineter squared of netal surface
area, the total nonminal dosage of sirolinus ranges
froma mninmmof 71 mcrograns to a nmaxi mum of 399
m crograns for the currently proposed matrix of
stent sizes and is shown on this slide in white
text.

The total nom nal dosage of pol yner
content ranges froma mini mum of 208 to a maxi mum
of 1,184 mcrograns for the currently proposed
matri x of stent sizes and is shown on the slide in
red.

As denoted in yellowon this slide--it is
kind of hard to see, and | don't have a
poi nter--you will see that the SIRI US and RAVEL
studi es were conducted using the 2.5, 3.0 and 3.5
mm stent dianeters in lengths of 8 and 18 mMm

The inclusion criteria for the RAVEL study
included lesion lengths of less than or equal to 18
mm whereas the SIRIUS study included | esion

| engt hs between 15 and 30 mmincl usive in | ength.
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Consequently,a s part of the SIRUS study,
the applicant was able to inplant two stents, which
theoretically accounted for up to 350 micrograns of
drug and up to 1,040 microgranms of polynmer in a
smal | subset of patients. The Agency has concerns
over the lack of chronic preclinical and/or
clinical information to support the safety of the
anounts of drug and pol ymer on the | arger and
| onger sizes of the proposed stent matrix. The
yell ow right here denotes the stents that were
actually inmplanted in the SIRIUS and the RAVEL
st udi es.

The last point that | wanted to nention
was that the Agency does have concerns over the
| ack of chronic preclinical and/or clinica
informati on to support the safety of the ampunts of
drug and pol ymer on the |arger and | onger sizes of
the proposed stent natri x.

| wanted to briefly touch on the
noncl i ni cal eval uati on conducted by the sponsor.

In vitro preclinical pharmacol ogy studies and in
vivo rel ease studies, as outlined in Section 1.6 of
the FDA summary, were performed by the applicant to
assess the elution kinetics and toxicity of the

Cypher product.
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Al 't hough effectiveness is denonstrated
through human clinical trials, aninmal studies can
actual ly provide inportant information such as
detailed arterial histopathol ogy and
hi st onor phonetri cs, which are not obtainabl e
t hrough hurman clinical experience.

In vivo animal testing, as outlined in
Section 2 of the FDA Summary, were conducted on
porcine coronary arteries, for the
clinically-intended dosage and overdosage. The
Agency will consider the animal study data when
eval uating issues related to the long-termsafety

of the requested range of drug and pol yner dosages.

Bi oconpatibility testing in accordance wit

I SO 10993 was conducted on pol yner-coated stents or

coupons, w thout the inclusion of the drug

substance. Since the applicant did not actually

conducted |1 SO 1-993 testing on the finished product

with drug substance, a chronic porcine inplant
study was utilized instead using finished product
with drug to evaluate the bioconpatibility.

Bench testing as outlined in Section 1.4
of the FDA Summary was performed to eval uate the
mechani cal integrity and function of the Cypher

product .
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As outlined in Section 1.8 of the FDA
Sunmary, the applicant has only submitted linited
data, which does not adequately support the
requested shelf life at this tine.

To assess coating integrity, the applicant
has perfornmed drug content, elution, degradation
impurity, residual solvent and particulate testing
of the finished Cypher product. Although issues
have been identified with coating durability on the
bench and in animals, the potential inplications on
clinical outcones are being assessed by the
applicant.

As outlined in Section 1.7 of the FDA
Sunmary, the Agency is unable to ascertain whether
there is an effect of sterilization nethod on the
finished product at this tine.

To date, there are unresolved issues
pertaining to the nonclinical testing submtted by
the applicant in support of this subm ssion

No data have been presented that indicate
a clear safety concern in the clinical setting
regardi ng nechani cal device failure or
mal function., specifically talking about coating
integrity issues.

| also want to take this opportunity to
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1 identify some of the mmjor outstandi ng concerns

2 that we previously articulated to the sponsor in

3 their Mjor Deficiency Letter

4 Several of these nonclinical issues are of
5 note, and the reason why | have put these here is

6 because they directly have an influence on the

7 safety and effectiveness of the manufactured

8 product. They are briefly summari zed here.

9 The first of these is an in vitro elution
10 met hodol ogy. The devel opnent of an acceptabl e,

11 di scernable in vitro elution methodol ogy and

12 specifications are critical for adequate

13 characterization of the product tested clinically
14 as well as to evaluate consistency in a

15 commerci al | y-manuf actured product. ldeally, the in
16 vitro dissolution specifications should enconpass
17 the time frame over which at |east 80 percent of

18 the drug is eluted or where the plateau of

19 resolution is reached if inconplete | eaching is

20 occurring.

21 The in vitro elution nethod is al so

22 important in establishing the stability data for

23 the product. The ability of the in vitro assay to
24 predict in vivo elution is valuable in evaluating

25 the significance of future nodifications to the
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product, such as a change to the coating process.

The Agency is aware of the chall enges
faced by device manufacturers in the appropriate
devel oprment of in vitro assays for drug elution
given the nature of the drug, and the Agency is
working interactively with the applicant in the
devel opment of an appropriate nethodol ogy via both
a short-termand a | ong-term sol ution.

The second data point here is the
stability. Based upon the |ack of supporting data
whi ch should include at a m nimumdrug el ution and
impurities, the Agency has not been able to assign
an expiration date to this product at this tine.
The collection of stability data to support a
shelf-life for the product is currently ongoi ng by
the Applicant.

Additionally, the Agency was recently
notified of a nodification to the coating process.
The Agency is concerned that the changes to the
coating process could influence multiple paraneters
of the manufactured product, such as el ution,
coating integrity, inmpurities, et cetera, and the
appl i cant would need to be able to verify that the
product tested clinically has the sane

characteristics as the comrercially manufact ured
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product. The Agency is currently reviewing this
modi fi cati on and assessing the need for additiona
testing.

Once again, | would like to enphasize that
the Agency is working interactively with the
applicant to adequately address these issues in
addition to the other issues previously identified.
As previously indicated, the applicant did provide
a witten response yesterday to the Mjor
Deficiency Letter which was issued on Septenber 18.
The Agency will review this supplenmenta
information in a tinmely manner and work
interactively with the applicant to resolve any
addi ti onal outstanding nonclinical issues.

This was previously articulated by the
applicant. The applicant has proposed the
followi ng indications for use for the Cypher
Sirolinmus-Eluting Coronary Stent system

I mprovi ng coronary luninal dianmeter in
patients with synptomatic ischem c di sease due to
di screte de novo lesions in length | ess than or
equal to 30 Mmin native coronary arteries with a
reference vessel diameter of 2.25 mmto 5.0 mm

As previously indicated by the applicant,

the First-in-Man study was conducted in de novo
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vessel s where the inclusion criteria was reference
vessel diameters of 3.0 to 3.55 mmincl usive and
| engths |l ess than or equal to 18 nmin |ength.

The RAVEL study was conducted in de novo
vessel s where the inclusion criteria was reference
vessel dianeters of 2.5 to 3.5 mminclusive and
| engths |l ess than or equal to 18 nmin |ength.

The SIRIUS study was conducted in de novo
vessel s where the inclusion criteria was reference
vessel dianeters of 2.5 to 3.5 mminclusive and
I engths less than or equal to 30 nmin |ength.

Now Dr. John Hyde will conme to the podi um
and address sone additional specifics about the
clinical performance of the Cypher product that was
tested clinically.

DR. HYDE: Thank you, Joni

My nane is John Hyde, and | was the
medi cal reviewer on this product.

First of all, | don't intend to go over
the principal results of the clinical studies.
think Cordis did a good job of presenting those
results. So the purpose of ny talk today is really
just to present sone of the issues that the FDA
identified in the course of the review Sone of

these issues are not really problens per se, but
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represent aspects of the design or endpoint
definitions that we feel you should keep in mnd
now during your deliberations. And nmany of these

i ssues we have also raised to the sponsor, and in
some of those responses, | see they have provided
sonme serious and thoughtful responses to today that
we have not had an opportunity to review in detail

Sone of the other issues go to how broadly
we can construe the indications, in other words,
how wel | the data support extensions of the
findings to the borders of what was studied
clinically.

In a sense, these are really second-order
phenonmena. W don't really have any dispute over
the overall positivity of this study. | think the
Sirolinmus effect is fairly clearcut. And in fact,
I think it speaks well to the study that we have
al ready been in a position to raise sonme of these
i ssues and have the potential to address them

[Slide.]

This is just a recap of the supporting
clinical data that were provided in this
application. The SIRIUS study, in which 1,058
patients were avail able for or provided eval uabl e

data, was strongly positive if used as the primary
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endpoint, the clinical endpoint of target vesse
failure at 9 nonths.

The RAVEL study, with 238 patients, also
was strongly positive. 1t used the prinmary
angi ogr aphy endpoint of late loss, but it also
collected clinical date, and we have target vesse
failure at a year as inportant clinical information
fromthat.

The PK study was really just a small study
with short followup, but it did denonstrate that
there is a fairly long elimnation half-life in
humans, nore so than just the drug substance
itself, which suggests it sticks around on the
stent for a while, or any area of the stent for a
while. But it doesn't really provide nuch nore
than just short clinical follow up

And finally, the First-in-Man study, which
had 45 patients, 15 of those were with the
alternate formul ation, so 30 patients actually had
the clinically proposed formul ati on, and al t hough
it is asmll study, it is the one that does afford
us the longest followp to date, out to 2 years.

In addition, there are other clinica
studi es that are ongoi ng and under way, but they

were not provided in this application in any det ai
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that we could review

The clinical data, then, really cone
primarily fromthe SIRIUS and RAVEL studies, and
let ne just contrast them

They were very sinilar in many of their
design features, but there are a couple of
differences to keep in mind. One is that the RAVEL
really had shorter lesions. They all had to be
covered by the 18 nmm stent, whereas the SIR US
all owed lesions as long as 30 nm The RAVEL st udy
al so used much less Ilbllla inhibitors during the
procedure, only about 10 percent or so in contrast
to the SIRIUS study, which used about 60 percent.

And al so, although they both had
antiplatelet drugs follow ng nostly plavics, the
RAVEL study used it for 2 nonths, and in the
SIRIUS, it was used for 3 nonths.

[Slide.]

I"mjust going to recap sonme of the
efficacy issues. Some of these, there isn't really
too much nore to say other than to bring themto
your attention, and sonme of the others, 1'll have a
little nore to say on later in the talKk.

First of all, as was already nentioned,

both of these used an A-B schene; in other words,
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they were assigned Lot A and they took the A
package out of the closet, or the B--although for
| ogistics reasons, it is quite understandabl e why
this was done, because you don't know exactly what
size you're going to use, but it does, of course,
have the risk that if even one patient is
unblinded, the entire scheme has the potential for
bei ng unbl i nded.

In the RAVEL study, random zation was
acconpl i shed by distributing envel opes to the
centers, which of course has the risk that this
assi gnnment m ght be uncovered, or that conceal nent
of assignnent m ght be conpromi sed with that
particul ar situation.

The SIRIUS study used a centra
randomi zati on schene.

And finally, we don't meant to inply that
we feel the study was not blinded properly, but we
don't really have the information to address what
the quality of the blinding was. There was no
retrospective assessnent of whet her people knew the
assi gnnent or what they thought the assignnent
m ght be, so we just can't address that issue.

And finally, in the SIRIUS study, as was

mentioned earlier, there was a "deregistration" of
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sonme patients. About 5 percent of patients in each
arm wer e deregi stered, which neans that after the
random zation assignnent, it was determ ned that
they really shouldn't be in the study, and they did
not receive a stent and then were not followed up,
so we really don't have followup information on
those patients.

On review of most of them it does appear
that they objectively did not neet certain
eligibility criteria, but on the other hand, there
were many patients in the study who didn't quite
meet the eligibility criteria, either, so that
wasn't necessarily consistently appli ed.

I guess as a worst case, you could say
that the differences you see m ght be 4 percent
| ess, but still, they are usually pretty strong.

Ckay, | don't really have much nore to say
to address that issue.

[Slide.]

These are three of the four issues that |
will be talking about a little bit nore
subsequently. One of themis the influence of
angi ography on target vessel failure, TVF, and the
Cordis presentation nentioned that, and | have sone

comrents on that later; the effect of lesion |length
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was addressed, and | will talk about that a little
bit nore, as well as the effect of vessel dianeter.

[Slide.]

Anot her issue is the effectiveness for
vessel s of dianmeter less than 3 nm | knowthis is
partly regulatory and partly science. Both of
these studi es conpared the Cypher stent to the bare
stent over the full range of vessel dianeters,
which was targeted to be 2.5 to 3.5 mm  However,
the bare stent does not have FDA approval for de
novo reasons in vessels of dianeter less than 3.0,
and therefore, superiority to a bare stent in those
cases is not really prima facie evidence of
ef fecti veness, so we need to suppl enent that
finding with sonme additional information. In
particular, a separate analysis was done for snall
vessel s, and Dr. Ponnapalli is going to present
that anal ysis subsequently and draw on historica
angi opl asty informati on using a Bayesi an anal ysi s.

And al so, just keep in mnd that any of
the other overall conparisons we are going to be
| ooking at are including these small vessels and
i nvol ve conparison to the not necessarily approved
control in that range

[Slide.]
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A coupl e of safety issues to keep in
m nd--one is | ate mal apposition. Cordis presented
sone data on that, and | will be recapping that
near the end of ny talk. And sone other
i ssues--these are just things to keep in m nd;
don't know that we have anything specifically to be
able to address these, and we have asked the
sponsor to look at these in addition

One is that there are higher dosages with
I onger lengths and particular with the
| arger-di aneter stents, as Dr. Foy pointed out.

The sponsor is interested in a fairly broad range
of lengths and sizes, some of which would use total
doses that exceed what was studied in the clinica
st udi es.

Anot her question has to do with overl apped
segnments. I n places where two stents are used,
there is an area of overlap in which case the dose
density woul d be higher. About a quarter of the
patients | think fell into that group on analysis
of clinical data, and that subject didn't identify
anyt hing, but we have asked the sponsor to see if
there is anything on imaging targeting specifically
that overlap segnent that could be infornative.

Finally, we do not have any information on
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the interaction with brachytherapy, either, using a
stent in a patient who has been treated with
brachyt herapy or using brachytherapy subsequent to
treatment with stent.

And finally, some issues--and | think the
panel has already raised some of these
questions--on what the potential for systenic
toxicity is. Al though the drug concentration is at
a fairly low level, there is sone sustained
exposure to Sirolinus after the stent is placed,
and one question is what should be our |evel of
concern about that, and what have we | earned about
t hat .

In the SIRIUS study, the sponsor did | ook
at hemat ol ogi ¢ dysplasia, at |least for the course
of the hospitalization and did not notice any
di fference between the other groups, but as was
mentioned, things |ike effect on |ipids were not
eval uat ed.

[Slide.]

Finally, a couple of other issues, and
these are just things to nmake sure you are aware
of. One has to do with the definition of MACE that
was used in the studies. MACE did not include

target vessel revascul arizations that did not
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invol ve the target lead. Target vessel failure did
include these, so there is a slight difference in
the rates. MACE is about 1.5 to 2 percent |ower
than target vessel failure because of that
definition.

And secondly, Cordis changed the
definition of M fromwhat was proposed in the
prot ocol based on CKME to the WHO definition based
on total CK. The practical inmpact of that is that
it lowers the M rates by about 4 or 5 percent. W
don't view this as issues causing particul ar bi as,
because they are applied uniformy across both
groups, but they do bear on how you ni ght conpare
these to your historical experience, and in
particular, there are sone questions outstandi ng
relating to the Bayesi an anal ysis whi ch was based
on these rates.

[Slide.]

Now |'d like to talk to talk a little nore
on four of these issues, one of them being the
i nfl uence of angi ography on target vessel failure
as | think Cordis nentioned. That was one of the
i ssues that we had raised.

Here are sonme of the points points on

that. First of all, the endpoint of target vesse
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failure was really nostly revascul arization. There
were sonme deaths and Ms, but the majority of
events were revascul ari zati ons, and therefore,
there is sone discretionary conponent to that.

Now, ideally, the FDA strongly prefers to
have a clinical endpoint as opposed to a | aboratory
finding or an indigenous study to formthe basis of
a finding of effectiveness, and to the extent that
the angi ographic results may have influenced the
clinical endpoint and there is sone dilution of the
clinical neaningful ness of TVF as an endpoint, as
the sponsor nentioned, the events were adjudi cated
by a Blinded Events Conmittee, and that certainly
is a hel pful way to address that.

So one other thing we proposed | ooking at
with a sensitivity analysis was also to | ook at the
TVF rates at a tine point precedi ng angi ography,
whi ch woul d be about 7-1/2 nonths before the
[i naudi bl e] angi ography was schedul ed. That does
have the di sadvantage, though, of fewer events at
that point, and it isn't necessarily pure, either,
in that the anticipation of an angi ography nmay
somehow affect the results. But it does give you
anot her way of | ooking at the data as sort of a

sensitivity analysis, and | think you have al ready
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seen these--1 amgoing to go over them quickly.

[Slide.]

This is the TVF-free survival in the
SIRIUS study. You nay not be able to see it too
well. It covers the 9-nmonth period of the study
fromleft toright, and the dotted Iine is the
control or Bx velocity stent [inaudible] Sirolinus,
and you can see a progressive separation of the
curves over tine, but particularly one nonth before
the end, there is a marked drop particularly
affecting the control group, and this is at the
sanme time point as the angi ography was done, so
that in particular this seens to affect the contro
group nore than the other. So one thing we did was
| ook at slightly before that tinme point to see if
that really nmade any difference in our
interpretations.

[Slide.]

There is a sinmilar phenonmenon seen in the
RAVEL study. This covers one year of the study,
and you notice that about hal fway al ong there, the
control group has a significant drop, and that
coincides with the 6-nmonth angi ography endpoint.
So there seens to be at | east sone tenpora

evi dence that there is some bearing on the
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vascul ari zati on endpoint fromthe angi ography
findi ngs.
[Slide.]
So what we did was an anal ysis that |ooks
at the 7-1/2 nonths as well as the 9 nonths, and

you can see fromthis, although you expect smaller

rates at 7-1/2 nonths, there is still a
preservation of the treatnent effect. It isn't as
large in absolute terns, but there is still at

| east a twofold difference in target vessel failure
rates even looking at it at this point. So the
study is pretty robust in this respect--although as
we stress the data a little nore and | ook at sone
of the issues I'lIl talk about later, using 7-1/2
nmont hs nay have nore inpact.

[Slide.]

Anot her thing to consider, as
ment i oned- - because the control stent was only
approved for 3 mmdi aneter and above, | al so | ooked
at the subset that had 3 nm and above as sort of a
pure test of efficacy, and even in this situation,
there is statistical evidence of a significant
treatment effect of about the sane relative
odds--at |east a doubling of the rate on the

control group conpared to Sirolinus.
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[Slide.]

I"d like to take a couple of mnutes to
tal k about the issue of lesion length. Cordis
present sonme information on that previously. And
basically, if there is any information that was
provided in the clinical sumary--this is sort of
the agel ess problemof trying to get the nost you
can fromthe data, sort of stretching the data of
what the clinical experience was--so to sone degree
it is statistics, to sone degree it is an art--sone
m ght argue that it's a black art, and they may be
right.

So anyway, | am going to present sone of
the modeling | did at | east on the data that was
originally presented to us, and there is certainly
a subjective element to this, so | amoffering this
as one end of the spectrum | see that Cordis has
done some additional analyses to address this, and
they have done sonme other thoughtful things, but we
did ask themto address this issue, but |'m not
going to speak directly to what they said today.

[Slide.]

Here is our take on lesion |length, and
again, | think additional analysis could be

informative here. The initial thing that we | ooked
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at--we did not take into account sone of the
mul tivari ate nodeling, and that could be
enl i ght eni ng.

But just to recap what the issues are, the
target range by the eligibility criteria in the
SIRIUS study was that the | esion | engths should be
15 to 30 mm It turned out that about 80 percent
of cases actually fell lower than that, in the 8 to
22 mmrange. This is using the quantitative
coronary angi ography assessnent of |esion |length
rather than the visual estimate by the
investigators. So there is sone nissing of the
target incidence on that, and even by the visua
estimate, there was certainly a strong clustering
of the lesion lengths toward the | ow end of the
target range

The second is the issues | nentioned
before--the incidence of TVF versus
angi ography--and | think there is some di scordance
in the conclusions that might come through | ooking
at the effective lesion length on those endpoints.
The core issue, then, is what is the confidence we
have in extending the findings of this study to the
| onger | esi ons.

I should say that RAVEL doesn't really
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hel p us address this, because they only targeted

| esions that could be covered by the 18 mm stent,
so they don't really even have long |l esions in that
study at all; it really all pretty nuch conmes from
the SIRIUS study.

[Slide.]

This is a graph that shows the binary
restenosis rate. This is the angi ographi c endpoi nt
of assessnent of whether or not there is greater
than or equal to 50 percent stenosis in the
angi ogr aphi ¢ subset, which was over three-quarters
of the patients.

The horizontal axis is lesion length as
measured by quantitative angi ography. And what is
plotted here is the open circles are the contro
group, showing restenosis rates rising from30 to
60 percent over the range that is plotted here; and
the solid circles down bel ow are the Cypher rates.

Interestingly, the control rates tend to
be higher than the target vessel failure rates,
consi derably, and the Cypher rates actually tend to
be somewhat | ower than the target vessel failure
rat es.

I have plotted here error bars which

represent 1.5 standard errors of the regression
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estimate, and here | have just used a sinple |inear
|l ogistic regression. So these are not subgroup
anal yses per se, these represent the nodel

esti mat e.

| used the 1.5 because there is an
approxi mate correl ati on between overl appi ng of bars
at that length and the finding of a statistically
significant difference. But | think the nessage
fromhere is that even for fairly long | esion
| engths--and there aren't a lot of patients out
there above 30--that using a binary restenosis
endpoint, there seens to be a good separation
bet ween the groups.

[Slide.]

That is sonmewhat in contrast, though, to
what you see if you look at the nore clinica
endpoint, the primary clinical endpoint of 9-nonth
target vessel failure. This plot is simlar in
design, with the quantitative angi ography | esion
I ength al ong the horizontal axis, and the TVF rates
for the vertical axis. Control again is the open
circle, Cypher is closed. The error bar is 01.5,
standard error is open nodel estimate.

The nodel that was used here, though, is

sonething a little nore conplicated than the |inear
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model . In fact, | wound up using cubic regression
model s to fit these data. Now, certainly there is
a subjective elenment to this, and there is not
necessarily statistical significance of all the
terns that were added into this nodel. However, as
| said, | didn't consider the |inear nodel
necessarily to be my null hypothesis here, and this
is partly a result of just some subjective nodeling
totry to see what really seened to fit the data
usi ng sonme other things on top. So this is a

subj ective analysis, but | think it has fairly good
fidelity to the data.

And what this seens to indicate, anyway,
is that certainly in a range of where nost of the
cases fell, to about 20 or so, there seens to be
strong evidence of a treatnent effect for
Sirolimus, but that as you get to |onger |esion
| engths, there becones sone question of how
wel | -separated they are. Although the estinates
certainly show a persistent treatment effect of
smal | er magni tude, the uncertainty because of
smal |l er nunbers makes it less a clear separation as
you saw, for exanple, with the angi ographic
endpoi nt .

[Slide.]
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Further, if you choose to use the
7-1/2-month target vessel failure rate that we
tal ked about earlier, not surprisingly, with | ower
rates and thus smaller difference, they even seema
little cl oser together here.

[Slide.]

The purpose of this slide is to underscore
some of the problens you get to when you sel ect
subgroups and enphasi zes why | really went nore
with a holistic nodeling type of approach rather
than subgroup anal ysis.

If you |l ook at the subgroup of I|esion
| ength greater than or equal to 25, there are only
51 patients total. That neans about equal in both
groups. And there is certainly a |arge treatnent
effect, but the confidence in that is somewhat
mut ed.

For lesion |l engths greater than or equa
to 20, there is a reasonable sanple size, and there
appears to be a strong treatment effect; but
interestingly, if you pick your cutoff sonewhere
el se, 18 or 16, for exanple, it is alittle less
clear. So again it goes back to the black art of
trying to decide how to | ook at these subgroups

properly. It is partly for this reason that I
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chose to try to fit a nodel of that and | ook at
subgr oups.

[Slide.]

Next, | would like to turn to the issue of
vessel diameter. Again, the issues are pretty nuch
simlar as they were for lesion length, just with
anot her variable. And again | offer what was
presented in a clinical summary as one end of the
spectrum one way of |ooking at these data, and the
sponsors presented sone additional analysis as
wel | .

One thing to keep in mnd is the proposed
stent lengths run the ganut from 2.25 all the way
up to 5.0, even though the eligibility criteria
were a snaller range than that and certainly, the
clinical data didn't quite enconpass that range,
al t hough there are always individual patients that
fall outside that, so the question is what can we
| earn fromthat.

The issues with the reference vesse
dianeter are that the SIRIUS target range was 2.5
to 3.5 mllinmeters, and | think they cane pretty
close in that 80 percent of cases were in the 2.2
to 3.4 or alittle lower. This is again using the

quantitative coronary angi ography assessnent of
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vessel diameter which tends to be a little snmaller
than the visual estimate by about 10 percent or so.
And again, the issue, then, is what is the
confidence of extrapolating, in particular the

i ssue would be to large vessels. Small vessels, as
I nmentioned before, because of the nonapproval of
the control stent for small vessels, has sone of
its own special issues. And Dr. Ponnapalli | hope
will talk about that next.

[Slide.]

This chart, simlar to what was seem for
the lesion | engths, shows binary restenosis, the
angi ogr aphi ¢ endpoint plotted agai nst vessel
di ameter over the range of just 2 to 4; | didn't go
all the way up to 5 here. Control is the open
circles at the top, and Cypher at the bottom And
again we see, at least with this particul ar
endpoi nt, good separation between the control and
Cypher stent, a strong treatnment effect--at |east,
we believe the extrapolation still |ooks pretty
good even to the extrenes of the vessel dianeters
st udi ed.

But again, if you |look at the clinica
endpoi nt target vessel failure, as we did before,

this looks at target vessel failure plotted against
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vessel dianmeter over that sanme range, and here, |
have plotted again the control, and one little
feature is that the grade portion of the contro
i ndi cation, control graph, on the left side of the
chart indicates the range in which that contro
stent is really not an approved device. So
[inaudi bl e] certainly that conparison is Cypher
versus an approved stent.

And we see over nuch of the range, anyway,
there appears to be good separation both in terns
of the estimated treatnent effect and the
confidence in that effect, although as we get up to
t he upper end, both a few patients and the fact
that also the event rates are | ow, makes it harder
really, to discrimnate differences there. These
curves are fairly parallel. | did use a quadratic
model , | think, and it inproved a bit, slightly;
linear doesn't really look too nmuch different from
this. | did not go all the way up to 5, however
which is one of the proposed stent diameters.

One other feature--there is that sort of
dot-dash line right about in the nmddle of the
chart--and al though the sponsor didn't make this
argunent, 1'Il make it for them-one way of

addr essi ng the nonapproval of the control below 3
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is to assune that things only get worse with
smal l er vessel dianmeters, so that the result at 3
for the control, the |Iower end of that confidence
i nterval would be an acceptabl e [inaudible] even
for smaller vessel dianmeters, and if you
extrapol ate that over, by that argunent, you could
say that down to 2.5 and even a little below, there
is evidence that the Cypher stent is at |east as
good as the control would be at 3, and that night
be viewed as al so additional evidence for efficacy.

[Slide.]

The next chart is simlar, but | amusing
again a 7-1/2-nonth endpoint rather than the
9-nonth, and as expected, everything is a little
bit lower; the event rate are lower. And although
there is a statistical separation there, it is a
little less clean, and one can't quite as easily
make the extrapol ation argunment for the contro
bel ow 3.

Finally, let nme just recap the safety
i ssue of late malapposition. | think Cordis
presented sone inportant data, but let me just
reviewit, because it is one thing we want
particularly to get your input on.

This | ate mal apposition, probably better
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referred to as late-energing or |ate-occurring
mal apposi tion--we are tal king about mal apposition
that was not necessarily present at baseline, or
was not present at baseline, but appears later--we
did see mal apposition at the angi ographic foll owp
in both the RAVEL and SIRIUS studies. In the
SIRIUS studies, we know that sone of those cases
were | ate-occurring because we have baseline, and
RAVEL did not require baseline data, and none was
provi ded to us.

So, there is no apparent clinica
correlate with this, and our question would be what
m ght be the inplications of this, and has the
fol |l owmup been adequate to address potentia
inplications of it.

Just to recap the extent of the IVUS data
and the SIRIUS study, about a quarter of patients
were supposed to be getting I VUS--these were done
only at selected centers out of the inpact
study--and foll owmup was not conplete to the point
where, really, we have baseline and 8-nonth
followp really on only about half of those that
were assigned to get |VUS

[Slide.]

Just to recap, baseline rates were the
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sanme between the control and the Cypher group at
about 14-15 percent, but at the 8-nmonth foll owp,
the Cypher rate was 20 percent--again, these aren't
exactly the sane patients--but the Cypher rate was
20 percent, the control had fallen to 9 percent in
the matched-pair analysis. |t appeared that anong
those in the Cypher group, about half of them
heal ed and half of them persisted, but there was an
addi tional cohort that appeared |late, so that of
the 19 percent or so, about half of themare

| at e-occurring nmal appositions.

In the control group, again, about half of
them heal ed, but at least in this particular study,
there were not | ate-occurring mal appositions.

[Slide.]

And RAVEL, there, everybody was supposed
to get angi ographic followp, and a subset of
centers did the I'VUS, and foll owmup was very good
there, so | don't have that table for this one.

But again, the rate--and this was at 6 nonths--was
around 20 percent for Cypher and 4 percent for
control, so fairly simlar for followp rates, a

little different in the control

So we really don't have informati on on how

much of it was | ate-occurring as opposed to
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persistent fromthe tinme of the target procedure.

So, as | nentioned, there are no clinica
sequel ae, and this is just to recap what the extent
of followp is so far, and | think nore is
avail able, and | guess that is on its way to us, or
we have it now, but we have not had a chance to
| ook at that.

[Slide.]

In the SIRIUS study, followp was at |east
9 nonths, and at this tinme point, nore should be
avai l abl e. The RAVEL study | ooked at patients for
a year. The First-in-Man is an opportunity to | ook
at 2-year followp, but again, the patient nunbers
there are small. But based on the clinical data,
we have seen so far, there is nothing necessarily
correlating with the finding of |ate mal apposition

[Slide.]

This is to recap our clinical conclusions.
Overall, we feel there was evidence of safety and
ef fecti veness, but extension to dianeters outside
of the 2.5 to 3.5 mmrange is less definitive. The
sponsor would like to use 2.25 up to 5.0.

I should nmention that although sone
patients in the study had dianeters well bel ow 2.5,

they were all treated with a 2.5 mMmstent in this
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study; nobody used the smaller sizes that are being
pr oposed.

Extension to longer lesions is also |ess
definitive, and for both of these, we have asked
the sponsor to anal yze these issues, and they have
provi ded sone anal ysis to us.

And finally, the IVUS suggests sone
abnormal renodeling, but we don't necessarily see
any clinical inpact at this point.

DR. PONNAPALLI: My nane is Miurty
Ponnapal li. | ama biostatistician in the Division
of Biostatistics in CDRH.

[Slide.]

The first slide is on statistical evidence
for effectiveness for vessel dianeters |arger than
3.0 nm John Hyde already gave the statistica
anal ysis. The control was bare stent. But for
vessel diameter less than 3.0 mm the bare stent is
not approved by the FDA, so we ran into a problem
and the FDA agreed that the conpany, Cordis, could
take historical controls instead of concurrent
controls.

Because we could not [inaudible] with
hi storical controls, FDA agreed that the sponsor

shoul d make a Bayesi an analysis, so ny talk is
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goi ng to be about this Bayesian anal ysis.

[Slide.]

Briefly to recap the design, the treatnent
is Sirolinmus-eluting stent. Wat | call the
subst udy popul ation is 370 patients with reference
vessel diameter less than 3 nm The control is
bal | oon angi oplasty in three historical studies.

The primary effectiveness variable is
maj or adverse cardi o event rate, MACE, at 9 nonths
post - procedur e.

I could not see that the definition of
MACE is exactly the sanme in the historical controls
also, and | would like to point this out to the
sponsor.

The statistical analysis we used is the
so-cal | ed Bayesi an hi erarchical nodel with
noni nformative priors for the parameters

[Slide.]

Pre-pl anned subgroup anal ysi s--sponsor and
FDA agreed to the use of Bayesian nethods with a
historical control, as | already nentioned, in this
subgr oup.

As | already nentioned, there is no
FDA- approved bare stent for lesions |ess than 3 mMm

The control is balloon angiopl asty.
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And Bayesi an net hods were used to conbi ne
the three controls in an appropriate way,
accounting for variability between studies, and
then conpare MACE rates using | ogistic regression

[Slide.]

The next slide is on the details of the
Bayesi an statistics.

This is a scientifically valid way of
conbining prior information and conparing it with
current data. The procedure is to assign prior
probabilities to parameter val ues--for exanple,
effects in logistic regression nodel; update to
posterior probabilities after observing the data;
then, base inference on the posterior probability
distribution of the paraneters.

[Slide.]

This slide is of the hierarchical nodel

Bayesi an net hods for conparing the MACE
rate in the SIRIUS study with MACE rates in severa
hi stori cal studies; conbines information from
control studies, taking variability of studies into
account; logistic regression of MACE rates using
the covariates reference vessel dianeter, |esion
| ength, diabetes, left anterior artery di sease,

gender, mininmal lumen dianeter. These are the
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covarietes used in |ogistic regression.

Assum ng that prior studies are a sanple
froma larger population after covariate
adj ustnent--that is one of the basic assunptions we
make using the Bayesi an anal ysis--just as we used
randommess in the non-Bayesi an nethod, we use this
assunption in the Bayesian nethod. W used
noni nformative priors for the parameters

[Slide.]

In the logistic regression nodel, we used
the covariates: reference vessel dianeter, |esion
| ength, diabetes, left anterior artery di sease,
gender, minimal lunmen dianeter. That appears as
the fourth bullet there.

We assuned that the prior studies are a
sanple froma |arger population. As | already
said, we followed the assunptions necessary to make
t he Bayesi an anal ysi s--whi ch one coul d question,
but all Bayesians use this.

We used noni nformative priors for the
paraneters. What this neans is that the prior
informati on that we used is not subjective; it is
obj ecti ve.

[Slide.]

So, using all this and using sinulations
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to arrive at procedural probabilities, we get the

follow ng results.

The probability of MACE with the treatnent

is 7.6 percent. The probably of MACE with the
three historical studies conbined is 24.4 percent.
And the next three rows are the probabilities of
MACE for each of the historical studies--for
Benestent I, it is 33.6 percent; for Benestent |1,
24. 4 percent; for Stress, 23.2 percent.

[Slide.]

Sunmary from Bayesi an Hi erarchi cal Mbdel

The probability of MACE with the Cypher
product is considerably |less than with ball oon
angi opl asty in any one of the historical studies;
and posterior probability is 98 percent that the
MACE rate is less with Cypher product than with
bal | oon angioplasty. This is the main criterion
when we use the Bayesi an analysis. This
[i naudi bl e] corresponds to P values in
non- Bayesi an.

[Slide.]

Then, the sponsor perforned a sensitivity
anal ysis. Since there is no random zati on between
the treatment armand the historical arm it may be

the covariate, which is not bal anced between the
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two, so a sensitivity analysis was perforned to
exam ne what the effect of an unneasured covariate
coul d be.

The sponsor undertook an analysis of the
sensitivity to an unnmeasured covariate whi ch has an
ef fect on MACE.

The general conclusion, based on
simul ati ons and so on, is that unless the
confounding is excessive and the confounder has a
| arger effect on MACE, the probability that the
Cypher MACE rate is better than balloon angiopl asty
remai ns greater than 92 percent. It no longer is
exactly 98 percent, but it remains about 92
percent.

Now, the sunmmary:

Pr epl anned subgroup anal ysi s--because
there was no approved control agreed upon between
the FDA and the conpany.

Prespeci fied and appropri ate Bayesi an
anal ysi s pl an.

Posterior probability is 98 percent that
Cypher product MACE rate is better than ball oon
angi opl asty.

Analysis is relatively insensitive to the

effects of unneasured covari at es.
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Thank you.

DR. LASKEY: Thank you

Ms. FOY: Now, for the record, FDA would
like to obtain panel input on the follow ng
questions:

Question Nunber 1, for the eval uation of
safety. The safety endpoints evaluated in the
SIRIUS study included: MACE to 270 days; stent
thronbosis to 30 days; and late thronbosis to 270
days. For the Cypher product, these were 7.1
percent, 0.2 percent, and 0.2 percent,
respectively. For the Bare Bx Velocity stent,
these sane paraneters were 8.9 percent, 0.2
percent, and 0.6 percent, respectively.

Do the data submitted on the Cypher
product provi de adequate assurance of safety?

Question Nunmber 2. The applicant has
requested approval for a range of stent dianeters
and | engths that corresponds to a nom nal drug
dosage as high as 399 nicrograns. The ani nal
studi es conducted by the applicant on dosages
hi gher than 180 nicrograns were linmted to 30-day
followup. The SIRIUS study only eval uated 15
subj ects who received stents, with a total nom na

drug dosage greater than 350 m crograns.
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Question 2a. Gven the limted
preclinical and clinical information outlined
previously, please comment on whether there is
adequat e evi dence to support the use of stent
di ameters and | engths--in other words, 4.5 nm and
5.0 mmdiameter with a 33 mmlength--with a nonina
drug dosage greater than 350 m crographs.

Question 2b. |If not, what additiona
studies or information would be necessary to
support the safety of stents with a nom nal drug
dosage greater than 350 m crograns?

Continuation of Question 2. Additionally,
the noni nal anount of total polyner ranges from 208
m crograms to 1,184 mcrograns for the currently
requested range of stent sizes. The animal studies
conducted by the applicant on pol yner dosages
hi gher than 500 nicrograns were linmted to 28-day
foll owup. The nominal total polyner anpunts tested
in the SIRIUS study ranged from 208 to 520
m crograns.

Question 2c. Please conment on whet her
there is adequate evidence to support the use of
stent dianeters and | engths--for exanple, 6-cel
and 7-cell stents in lengths of 23, 28, and 33 mm

and 9-cell stents in lengths of 18, 23, 28, and 33
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mm-wi th a nom nal pol yner dosage greater than 520
m crograns.

Question 2d. If not, what additiona
studies or information would be necessary to
support the safety of stents with a nom nal pol yner
dosage greater than 520 m crograns?

Question 3. In the SIRIUS study, the
Cypher group had a 19 percent are of inconplete
apposition at followp versus 9 percent for the
control. This included a 10 percent rate of |ate
i nconpl ete apposition for the Cypher versus O
percent for the control. |In the RAVEL study, the
rate of late inconplete apposition was 21 percent
versus 4 percent for the control. There was no
obvious clinical correlation between |ate
apposi ti ons and adverse events.

Question 3a. Please comment on whet her
additional information is necessary to evaluate the
significance of the late stent nal apposition found
in the clinical studies.

Question 3b. Is there any specific
targeted foll owup, additional clinica
i nvestigation, animl studies, and/or bench-testing
that should be requested to contribute information

that woul d be inportant regarding the clinica
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findi ngs?

Question 4. In the RAVEL study, subjects
received ASA for 6 nonths and cl opi dogrel or
ticlopodine for 2 months. |In the SIR US study,
subj ects received ASA for 9 nmonths and cl opi dogre
or ticlopodine for 3 nonths. Please discuss your
recommendations for the antiplatelet therapy for
patients receiving the Cypher product.

Question 5. The potential for
interactions with several drugs has been eval uated
as described in the Rapamune | abeling.
Interactions with other drugs m ght be expected
based on known netabolism by Cytochrome P3A4.

Pl ease comment on whet her the application
adequately address drug interactions that are
likely to be inmportant or of interest. |If not,
what other information or studies should be
request ed?

Question 5b. Has foll owup been adequate
to address concerns about possible system c adverse
drug effects?

Question 6--we are going on to the
eval uati on of effectiveness now The primary
ef fectiveness endpoint for the SIRIUS study was

target vessel failure at 9 nonths. Rates of TVF at
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270 days were 8.6 percent for the Cypher group and
21 percent for the Bx Velocity control group. Does
the evidence presented on the Cypher product
provi de reasonabl e assurance of effectiveness at
270 days?

Question 7. Prolonged inflanmati on and
notably increased restenosis were observed when
pol yner-coated but drug-free stents were inpl anted
in swine. In swine inplanted with Cypher
product--in other words, coated with both drug and
polyner--this effect was not observed at one nonth
post-i npl ant but was observed at both 3 and 6
nmont hs post-i npl ant .

G ven the nonparallel time lines of
heal i ng between juvenile normal pigs and
at heroscl erotic ol der patients, do these findings
rai se significant concerns about the ability of the
clinical followp to address the possibility of a
simlar delayed occurrence of neointinal
hyper pl asi a?

If so, please comment on whet her
additional testing or followp, either pre- or
post - approval , is necessary to support the
ef fectiveness of the Cypher product.

Question 8. The tenporal relationship
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bet ween schedul ed angi ography and
revascul ari zati on, and anal ysis of the subgroup
that did not have angi ography, suggest that
angi ogr aphi ¢ outcones may have influenced the
clinical outcones in a way that differentially
af fected the control group.

Pl ease comment on the adequacy of the
primary endpoint, which is 9-nonth target vesse
failure, for capturing the expected clinica
benefit of the Cypher product in |ight of the
possi bl e i nfluence of 8-nonth angi ography results.
Are there other ways the clinical inpact should be
assessed either for (a) evaluation of efficacy in
determ ning the appropriate indication, or (b) for
informati on to be conveyed in |abeling?

Question 9. Because the control stent is
not approved for de novo stenosis in vessels of
dianeter less than 3.0 mm the applicant provided
addi ti onal anal yses, including a Bayesian
comparison, to historical angioplasty data.

Pl ease comment on whet her adequate
evi dence has been presented to denpnstrate
effectiveness for stents with dianmeters |ess than
3.0 mm

Question 10. Univariate regression
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anal ysis of data collected in the SIRIUS study
suggest that the treatnent effect may be reduced in
| onger-length lesions. This could be due to either
a true dimnished treatnment effect or a |lack of
power - -for exanple, too few subjects--to detect a
treatnment difference in subjects with | onger

| esions.

The applicant has performed | ogistic
regression anal yses, but these anal yses only
included main effects and did not specifically
eval uate the possible interaction between each
variable--in this case, lesion length--and the
treatnent effect--for exanple, an analysis of
treatment effect by covariate interaction.

Question 10a. Does the data presented
provi de reasonabl e assurance of effectiveness for
the treatment of the full requested range of |esion

| engths--1ess than or equal to 30 m?P

Question 10b. The protocol for the SIRIUS

study specified the inclusion of subjects with
reference vessel diameters from2.5to 3.5 nm The
proposed indications for use include reference
vessel diameters of 2.25 mmas well. Does the data
presented provi de reasonabl e assurance of

ef fecti veness for vessel dianeters of 2.25 m?
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Question 11, which relates to product
| abeling. One aspect of the pre-nmarket eval uation
of a new product is the review of its |abeling.

The | abeling nmust indicate which patients are
appropriate for treatment, identify potential
adverse effects or events with the use of the
product, and explain how the product should be used
to maximze benefits and m nim ze adverse effects

Pl ease address the follow ng questions
regardi ng the product |abeling.

Question l1lla. Please conment on whet her
the Indications for Use Statement identifies the
appropriate patient popul ations for treatnment with
this product. Specifically, subgroup question 1
has the application provided reasonabl e assurance
of safety and efficacy for treating the ful
requested range of vessel diameters--2.25 mmto 5.0
mm If not the full requested range, what range of
vessel dianeters should be included?

Subgroup question 2. \What |ength of
| esi ons shoul d be included in the |ndications for
Use?

Question 11b. Pl ease conment on the
contraindications as to whether there are

condi tions under which the product shoul d not be
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used because the risk of use clearly outweighs any
possi bl e benefit.

Question 11lc. Please coment on the
War ni ngs/ Precautions sections as to whether they
adequat el y descri be how t he product shoul d be used
to maximze benefits and m nim ze adverse events.

Specifically, please conment on whether a
war ni ng or precaution related to subsequent
brachyt herapy should be included in this section

Question 11d. Please comment on the
Qperator's Instructions as to whether it adequately
descri bes how the product should be used to
maxi m ze benefits and mininm ze adverse events.

Question l1lle. Please conment on what
aspects of drug pharnmacol ogy, nechani sm of acti on,
phar macoki netics, drug interactions, or systenic
effects should be added to the | abeling to nmaxim ze
benefits and mininmze adverse events.

Question 11f. Pl ease comment on the
remai nder of the product |abeling as to whether it
adequat el y descri bes how t he product should be used
to maxinize benefits and m nim ze adverse events.

And | astly, post-market eval uation

Question 12. The Panel Package incl uded

the avail able 9-nonth data for the Cypher product
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in the SIRIUS study. In addition, the available
12-nmonth data were provided fromthe RAVEL study,
and the available 18- to 24-nmonth data fromthe
First-in-Man feasibility study were provided

The applicant has proposed conti nued
foll owup, out to 5 years, on subjects fromthe
SIRIUS, RAVEL, and the First-in-Man studies.

The applicant has al so proposed to coll ect
data through one year on approximtely 1,000 to
2,000 patients inplanted with the marketed product
usi ng an el ectroni ¢ dat abase.

Question 12a. Please discuss long-term
adverse effects that may be associated with
i npl antation of the Cypher product including late
t hronbosi s formati on, aneurysm formation,
myocardi al infarction, and |ate stent
mal apposi tion

Question 12b. Based on the clinical data
provided in the Panel Package, do you believe that
additional followp as proposed by the applicant is
appropriate to evaluate the chronic effects of the
i npl antation of the Cypher product?

If not, what additional followp
i nformati on should be collected? Specifically, how

| ong shoul d patients be foll owed, and what
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endpoi nts and adverse events shoul d be measured.
That's the end.
Commi ttee Di scussion

DR. LASKEY: Thank you, FDA.

I amgoing to arrogate ny Chairnman's
prerogative here and nove on beyond the pane
aski ng questions of the FDA. | think we can do
that a little later on. Let's get to the crux of
the issue.

I would Iike to open the committee
di scussi on by asking Dr. Krucoff to provide us his
revi ew.

Mtch?

DR. KRUCOFF: |1'mgoing to have sone
questions along the way, so is it fair to just cal
peopl e up as we need thenf

DR. LASKEY: Actually, at this point, it
woul d be appropriate to ask the sponsor to please
step forward; it nay even be a shade cool er toward
the front of the room

We are cognizant of this problem and we
have been working on it for the last 2 hours.

Thank you.

DR KRUCOFF: | have to start with at

| east a couple of perspective comments, and if | am

file:///C|/Daily/1022circ.txt (157 of 363) [11/20/02 1:17:28 PM]

157



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

wong in these perspectives, that will change a
lot, so I'll just rely on sonebody to junp in.

As an interventionist and with so much
awar eness of the obvious effectiveness of what is a
br eakt hrough and a maj or source of human m sery for
all of us in this technology arena, | think | can
only say that | share a lot of the excitenment that
has brought this product clearly to an expedited
revi ew on an accel erated pace.

It does, though, leave ne with a sense of
to be cautious about the mandate to today's revi ew
comrittee to review a clinical trial based on the
data that we have at hand. Years ago, Bill Roberts
taught me that a medical device is essentially the
repl acenent of one di sease with anot her--hopefully,
a less severe one. And | think we have to be
cogni zant of that.

I want to thank the sponsor and their
col | eagues fromthe HCRI for putting together an
enor nous amount of data in a very clear, concise
way, both what | got in the panel pack and in the
presentation today.

I also want to thank the FDA team from
across sectors of the agency, on a conbi ned drug

device for also putting together a panel pack that
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I felt was extrenely hel pful in synopsizing that.

So what | amleft with are a few
assunptions. One assunption is that as the first
panel pack | have ever received with an inconplete
Letter of Major Deficiencies, that is not our
busi ness today; that followthrough on the
manufacturing elenments and essentially the
compl etion of those deficiencies is going to happen
through a separate interaction. So | amgoing to
step away fromthat, other than the fact that,
obviously, the ability to manufacture a stent that
delivers in clinical practice what has been
delivered in a pivotal trial is part of the
assunption that | amgoing to nove forward into the
data with.

The other part of this, though, that is
clinical data-oriented is that | sinply amnot a
believer that the practice of the black art of data
mani pul ation constitutes a replacenent for data,
and that ultimately, if we are going to subject
human beings to an intervention that we don't
understand very well, the |l east we can do is start
where we have data and then nove conservatively as
data has accrued rather than trying to use anal yses

that are so conplex that even a statistician doing
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the anal ysis cannot honestly tell us whether it is
a lack of nunmbers or a change in effectiveness that
we are | ooking at when we | ook at charts and

gr aphs.

The | ast assunption that |1'm going to go
through this with is the assunption of a clinician,
that ultimately, the questions and answers here of
where this device matters nmost is in howit is
likely to be used.

So ny first question, actually, to the
sponsor is: Wat is the total dose of drug
delivered when 9-1/2, or let's say 10, stents on an
average of 12 nmmin length are all put into a
singl e human being in a live course overseas in
front of about 200 interventional cardiol ogists?
What is the total dose of drug in that individual?

I think the average we got on pencil and
pad was about 15, or 10-15-ish.

DR. DONOHCE: About 1,500 nicrographs.

DR. KRUCOFF: kay. And | didn't hear
anybody use that figure this nmorning. | just think
we have to be realistic when we think about this as
a breakthrough that clearly is going to help
literally mllions of people who suffer from

coronary artery disease, that as it gets out into
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1 real clinical practice, if we have fuzzy edges

2 here, they are going to get a lot nore fuzzy in

3 clinical practice, and that is the spirit that I'm
4 going to start with | ooking at the data, with where

5 we really have data, and you clearly have data that

6 is solid and real and to ne provides a starting
7 poi nt .
8 My i gnhorance--can you help me--in the

9 devi ce design, when you actually spray drug, does
10 the drug only adhere to the outer surface, or is it
11 al so on the interlum nal surface of the stent
12 scaf f ol di ng.

13 DR. DONOHCE: The polyner in the drug

14 distribution is both in the outside and the inside
15 of the stent, evenly distributed.

16 DR. KRUCOFF: Okay. And is there any

17 model - - because | couldn't find any--as to if it is
18 evenly distributed--is 50/50 a fair assunption--so
19 about 50 percent of the total drug on a given

20 | ength of stent woul d be opposed directly agai nst
21 the outer surface, whereas the other 50 percent

22 woul d be what, actually, the bl oodstream was

23 seei ng?

24 DR DONCHOE: Yes, | think that's correct.

25 DR. KRUCOFF: kay. The second question |
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have around the study itself was in the inclusion
and exclusion criteria, and Rick, |I'mgoing to ask
you or Dr. Potma maybe to help me with what, if
any, anal yses have been done on visual sight
readi ngs in the kinds of breakdowns we have | ooked
at, as opposed to ny assunption, which is
everything that | could tell in the pack or in your
slides today are fromthe core | ab, which of course
i s under st andabl e.

The reason | ask, though, is that the
inclusion criteria, length of lesion, in this study
was from 15 to 30, whereas the average length of a
| esion coning fromthe QCA lab was 14.4. So the
average lesion length is actually bel ow the
inclusion criteria overall. And | amgoing to
assune, but | would actually like to ask, is that
just the difference between sight readings, visua
readi ngs, and estimates of lesion |length and the
QCA?

DR. POTMA: M nane is Jeff Potma. | was
the director of the angi ograph core |aboratory for
this trial

My di sclosures are that | have no
i medi ate stock equities in the conpany. | do

serve on the advisory board, and the conpensation
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of that is under the Harvard clinical research
gui del i nes for conpensati on.

That's a good question, because we noted
fromthe first time we did quantitative analysis
that our assessment in the core laboratory is quite
different than the investigator's assessnent who is
standing at the table.

To describe the discrepancy, it requires
that we understand that the quantitative algorithns
begin to call a lesion Iength when there is a 20
percent lunenal narrowing. It is just how both the
CAS- 2 [phonetic] systemand the CM5 systemthat we
use begin to do that. And it needs to be a
consistent drop in the lumen dianeter, and that
continues until the vessel then becones near 20
percent of what it normally is on the distal side.

And specifically, then, we just call the
single lesion when it is nore than 20 percent
narr ow ng.

Now, there is a discrepancy, because in
the catheterization | aboratory, oftentines, an
investigator will choose a stent |ength based on
where he or she sees lunenal irregularities within
the vessel, and oftentines those |unenal

irregularities do not qualify for our
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great er-than-20 percent lunmen [inaudible] by the
angi ographic core lab. So both with the RAVEL
trial as well as with the SIRIUS trial, our |esion
| engths were shorter.

We used that 20 percent because that
provides us the greatest reproducibility for
repeated neasurements. And that is very inportant
for us in the core laboratory to make certain that
our lesions are reproduci ble. The quantitative
al gorithms were set up to be reproduci ble, and that
is the discrepancy.

To specifically speak to the SIRIUS trial,
I reviewed all the procedural angi ographs nysel f
t hroughout the begi nning course of the trial, and
whenever there was a cl ear discrepancy, when there
was clearly a discrete lesion, | would wite back
to the investigator and say this lesion is too
short for this study; please include a |onger
| esion length. And | do believe that that did have
some influence on our |esion |length throughout the
course of the trial

So the answer to your question is there is
a discrepancy. It is a discrepancy because our
quantitative angi ographic algorithns aimthensel ves

at reproducibility, and the clinicians want to nake
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certain they treat all areas of |unenal
irregularity within the vessel, which is why they
are visually seeing a |longer lesion length that we
are neasuring in the quantitative core |aboratory.

DR. KRUCOFF: Al right. And Dr. Potmg,
while you are there, let ne just extrapol ate,
then--what | think was mentioned during the
presentations, the difference in dianmeter of the
reference vessels between visual and a snaller
di amet er which came out of the QCA | ab presumably
is also a function of just a quantitative algorithm
versus a visual estinmate.

DR POTMA: That is correct, and we have
| ooked at that quantitatively in a number of
di fferent studies, including the new approaches to
[i naudi bl e] ventral registry, which was
subsequently published. | think that Dr. White's
di screpancy is about 10 percent difference is what
we see, about 0.3 millineters.

So we do feel that the majority of
patients fit the inclusion criteria of the trial
Qur QCA readings typically conme out to be 0.3
mllimeters smaller than the visual estimates.

DR KRUCCFF: Thanks, Jeff.

So, understanding that--and | think we all
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understand the difference here, that in clinica
practice, nobody is going to be sending their filns
to a QCAlab before they pull a stent off the

shel f--1 would have | oved to see sone of the
breakdowns, since lesion |ength and vessel dianeter
are clearly inportant issues of where this stent is
going to optimally have its inpact.

But some of these anal yses based on sight
estimates, just to see whether that actually
changes any of the conclusions around where its
efficacy is or isn't in longer |esions/snaller
vessel s and | arger vessel s/shorter |esions would
have been of interest to me just as a reflection of
what is nore likely to happen in clinical practice.

You guys set an inclusion criterion of
greater than 15 on the | ower side. Ws there a
rationale for not wanting shorter |esions?

DR KUNTZ: Yes, there was. This study
was ai med at showing a benefit clinically in
restenosis. And as you know fromthe | arge anount
of stent studies that were done in the 1990s,
restenosis rates were anywhere between 9 or 10
percent--it depends on the case m x--to about 16 or
17 percent clinically.

So in order to have adequate power with a
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reasonabl e sanple size to denpnstrate a benefit,
and al so to focus on patients who probably woul d
benefit the nost froma drug-eluting stent, those
at highest risk, we ained to try to enrich the
popul ati on of patients at risk

The lesion length is everything, because
once you start to enroll patients with a windowto
the right of larger lesion Iength, you al so include
a higher frequency of diabetic patients, and then
the two are actually synergic in producing a
restenosis rate.

So when we do our cal cul ations, we see
nmodest increase in nmean lesion length, from10 to
11 mmin the stent studies to approximately 14.5 in
this study, but that also increases the proportion
of diabetics by 50 to 60 percent. And as you can
see, the control rates of restenosis went fromthis
study, studies in sinple lesions, the stent, the Bx
velocity of approximately high teens, to 36
percent.

So we actually did nmeet our goal, which
was to get a population that was at risk for
restenosis so we could have adequate power to
denonstrate a clinical benefit, and that was the

mai n reason for making the wi ndow 15 to 30.
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W al so know that when you tell clinicians
to give us 10 to 20 mm they give us about 11; but
when we said 15 to 30, we thought they would give
us hopefully 15, and they gave us 14.5. That was
the ot her reason.

DR KRUCOFF: So was there a rationale,
then, in the pursuit of the |abeling, the actua
driver that will bring this to market and clinica
use, for proposing a | abeling that does not stop at
a short length? | nean, if the rationale is that
there is a lower incidence of vulnerability in
short |ength--say you want to design a trial where
you will be able to denponstrate effectiveness, et
cetera, et cetera--why woul d you propose | abeling
that includes a shorter |ength where patients do
relatively well with standard bare netal stent?

DR. KUNTZ: That's an excellent question,
and other than the fact that we do have a fairly
decent subset of individuals who have |esions |ess
than 14 mmthat can be treated with shorter stents,
and the benefit was still preserved--1 think I'l]
hand it over to Dennis to answer. That's a good
quest i on.

DR. DONOHCE: | think, actually, the way

we viewed it was the |esion |length data generated
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in RAVEL conbined with SIRIUS, which was providing
data on a fuller spread of lesion |lengths, from
shorter to longer, and the request for shorter

I engths, that is, less than an 18 mm stent, or
specifically, 13 to 18, we assuned that the data
generated in RAVEL in conbination with SIR US woul d
be adequate to denobnstrate that there was stil

addi tional therapeutic benefit in treating those
shorter |esions conpared to a bare stent
appl i cation.

DR. KUNTZ: | think one other thing to
keep in mind is that--and again, |I'm not speaking
for the sponsor here, but just as a clinician
| ooking at the data--the 8 mm stent nay not be
intended primarily to be a stent to be placed for
primary lesions, but it is often a lesion to be
used to tack up a dissection and so on. So
availability of a short |esion when using an
appropriate long stent--a short stent, | nean--is
actually quite beneficial if you don't want to add
a lot of stent to the tinmes when you need to have a
second stent used.

DR. KRUCOFF: |'m not sure of the
availability of a short stent and |abeling for

short |esion are necessarily one and the sane,
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t hough.

Ckay. Again, ny understandi ng of what |
saw i n the panel pack and what was presented today
was that we saw essentially an actual treatnent
array of analyses rather than an intention to treat
array of analyses, that the deregistered patients
and the couple of patients who were treated with
the wong stent during the course of the trial were
pl aced in there.

Is that correct, or is that not correct?

DR. KUNTZ: Let ne clarify the
deregi stered patients, because it seens like it is
a special case in this trial, but it actually
happens in every trial

When you get a random assignnent, we try
to nmininize the distance between the random
assignnent and the actual application of the random
treatment. |In some studies, |ike bypass surgery,
where you have to actually set up the surgica
treatment--a bypass, if you are looking at a
vari ety of bypass machi nes, for exanple--the fina
arbitrator of the eligibility isn't available unti
the patient actually gets operated on, but they
have to get the random assi gnnent before to get

consent and al so to have the equi pment set up. So

file:///C|/Daily/1022circ.txt (170 of 363) [11/20/02 1:17:28 PM]



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

oftenti mes, you get situations where you can't
actually apply the device because the | ast
arbitrator of what you do to get into the trial
isn't known.

Many times in this study, although we
tried to mnimze as nuch as possible, there were a
few operators who had outside filns that
demonstrated the | esion, and before they brought
theminto the | ab, before the patient was dosed
with a hypnotic or a sedative to get consent, they
actually random zed t hem

We tried to caution against that in as
many cases as we could, but often those patients
were found not to have |lesions and therefore were
not treated at all.

So nost of these patients were not
eligi bl e because they didn't have |lesions. That
was the majority of them This was a blinded
study, and we know the blinding part we think
wor ked very well up front. |If there was any issue
of blinding, it was in the followp part. So it
wasn't surprising to us that this frequency of
these registrations is equally distributed, because
nobody knew, for exanple, that they were going to

deregi ster a patient because they thought they were
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going to get the SIRIUS stent for the control; it
was evenly distributed between the two arns.

So it was a | ow frequency. They never got
treated, anyway. There was no treatnent for us to
follow in those patients. So this isn't the
classification of clinical trials called
"wi thdrawal " where you actually shift [inaudible]
patients who withdraw fromthe study; it is
pati ents who never actually received the treatnent
at all.

DR. KRUCOFF: kay, |I'mwth you there. |
guess what I'mtrying to get at--because there are
at least two places in the panel pack where this is
referred to--is that we are really not |ooking at
an intention-to-treat analysis. 1s that wong?

DR KUNTZ: We could do the
intention-to-treat analysis. The problemis that
they don't have restenosis; they are not eligible
to have restenosis because they never got treated.
Many of these patients never got therapy. Some did
get treatnents per se, but many of themdidn't get
treatment at all. They were on the table found not
to have a | esion.

So in order to understand freedom from

repeat revascul arization, they [inaudible] the

file:///C|/Daily/1022circ.txt (172 of 363) [11/20/02 1:17:28 PM]



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

173
first one to have the repeat from |If we were to
add in there foll omup at sone event, at 9 nonths,
we woul d probably be | ooking at atherosclerosis
progression in nost of those cases, and they woul d
be equal to our non-TVR rates, and we woul d be
adding 4 percent tines 2 percent to both arns.

It is certainly possible to do that, but
unfortunately, we didn't engage the clinica
followup in those patients because they never got
t he assigned therapy.

DR. KRUCOFF: Okay. Rick, in the length
and di ameter and the 16-cell breakouts that you
shared with us today, is that amongst the
non- FDA-r evi ewed dat a- - what ever - -

DR KUNTZ: Yes, it is.

DR. KRUCOFF: The paper by Dr. Ho--and you
were in the senior author, | think--in the 1998
Circulation that you started with actually was 32
cells, not 16 cells.

DR. KUNTZ: Right.

DR. KRUCOFF: And you had broken them out
in 5 mmincrements and vessel sizes up to 4.0,

di scretely, presumably because you had the nunbers
in your dataset to make that a sensible thing to

do.
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As | look at your presentations, though,
here, the 16 cells essentially ought to have been
col | apsed as everything 3.0 and greater froma
di aneter point of view, so 3.0, 3.5, 4.0.

DR. KUNTZ: Actually, we broke theminto
the actual terciles. It was actually 2.5 to 3.0,
3.0to 3.5, and 3.5 and greater. W broke it into
where the data was [inaudible]--less than 2.5, 2.5
and 3.0, and greater than 3.0.

DR KRUCOFF: G eater than 3.0.

DR. KUNTZ: And those were the actua
terciles of the dataset. And we did that because
in the article by Dr. Ho, we actually had 8,000
patients to draw upon, and so this had 1,000, and
so the 9 cells we have tinmes 2--because [i naudi bl €]
which is 18--just made sense because we had fewer

dat apoi nts

DR KRUCOFF: Yes, but--and again, | think

it is sinply a factor of not having the
nunbers--but the areas that clearly we woul d expect
to be nost illumnating fromthat kind of breakout
woul d be the areas either where bare stents woul d
do best, so you would see at |east treatnent effect
j ust because you don't have nuch of a target to

reduce, which would be in the |arger/shorter
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| esions, the upper lefthand, and | guess in
collapsing that into 16 cells as opposed to the 32,
I amleft, really, with a question mark, and

think the answer to the question mark is that you
probably just don't have enough numbers.

DR KUNTZ: Actually, in the initial
anal ysis that you referred to earlier, there were
three colums and four rows, so we had 12 tine 2 is
24. The only thing we added was we had data of 3.5
to 4.0, and we don't have those cells in here
because the study was intentionally 3.5, even
though there were a fair anount above that. W
actually divided theminto the terciles. So we
[i naudi bl e] just one row That's the major shift.
So there was no col |l apsing of the |esion | engths
part.

So they are al nost spot-on with respect to
the sanme kinds of results in patients that--and we
do see in fact a lot of patients who have |ow risk
and a |l ot of patients who have high risk.

DR KRUCOFF: So you feel fromthat
breakout that you have enough information to fee
confortable that vessels of dianeter |arger than
3.5 mMm-4.0, 4.5, 5.0--that there is data fromthis

pivotal trial to support an indication here?
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DR KUNTZ: | feel confortable that the
data supports the reconmendation up to 4.0 nm |
think there is very little data above 4.0 to 5.0,
other than the fact that one would expect this to
continue above 5.0 is the | ogical extrapolation,
but there is not data to support that. It is
supported--we | ooked at the reference vesse
diameters in the datasets, and we do have data that
goes up to 4.0 mmin the graph that | showed.

DR KRUCOFF: kay. And again, that's al
based on QCA neasures?

DR KUNTZ: That's correct.

DR. KRUCOFF: You didn't share any data
with regard to Ilbllla s other than from what
saw, a significant proportion of this popul ation
was treated with Ilbllla's. Have you | ooked at
interactive effects or any sort of snal
vessel /|l arge vessel, short |esion/long |esion--

DR. KUNTZ: W did extensive analysis of
the Ilbllla inhibitors with respect to interactions
also to see if there was a main effect of
restenosis, and so far, we couldn't find that there
was any effect on restenosis with the Ilbllla
i nhi bitor on acute conplications or any other

interaction. But again, it's not really fair for
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us to nake those inferences about Ilbllla
i nhi bitors because they were selected by the
operators; they were not randoni zed.

So i nasnuch as we can observe based on the
i ndividuals, we can't see that we saw any
synergistic effects. Oten in studies like this,
especially those at risk, the Ilbllla inhibitor
subsets come out with actually worse rates, but
that's unfair to the Ilbllla inhibitors, because
physi cians tend to use those inhibitors for
patients they feel are at highest risk, so it tends
to be highly confounded by the perceptions up
front.

So | think the npst inportant anal ysis of
allbllla inhibitor in atrial like this is to make
sure we don't see anything funny happeni ng or
anyt hi ng where there m ght be sone negative
synergi smwhich we didn't observe. It is hard for
us to nmake any inference about the effect of
Ilbllla inhibitors on the study design

DR KRUCOFF: kay. Thank you

Can you help nme--in a patient denomi nator
of about 1,000 patients--and | am going to just
pick out late inconplete apposition rate for a

second--so, say 10 percent have late inconplete
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apposition. And let's say one of those 10 actually
turned into ultimately a clinical problem At what
|l evel, froma safety analysis standpoint, is the
Beta error in a 1,000-patient denoninator? Were
do we start to mss a one percent conplication
rate?

DR KUNTZ: Well, | may have sonebody el se
tal k about the |l ate apposition issues per se, but
statistically, | can offer sonme kind of
of f-the-cuff--

DR. KRUCOFF: Yes, that's really what |I'm
aski ng.

DR. KUNTZ: |f we assune that when you
mani f est an outcone froml ate apposition such as
spont aneous di ssection, perforation, or synptons
| eadi ng to angi ography di scovery, discovery of
aneurysm certainly in our alnost one year or nore
foll owup on these patients, we have not seen that
yet in a patient, especially those identified in
the small subset of |IVUS or those who we did have
an opportunity to do I'VUS in.

So, | don't have the calculator with ne,
but you woul d take PQ over N-squared and cone up
with 9.6, and that gives you the confidence

anal ysis for that estinmate, and ny guess is--
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DR. KRUCOFF: You can't do that in your
head?

[ Laughter.]

DR KUNTZ: [Ilnaudible] but I think that
we probably have fairly tight confidence that the
i nci dence of this event occurring is probably |ess
than half a percent if it is a problemfromthe
[i naudi bl e] .

DR KRUCOFF: Do you know t he average--

DR BAILEY: Take 3 over the
denoni nator--that's roughly your upper confidence
limt? You had no events out of how many
mal apposi ti ons?

DR. KUNTZ: Well, we had 10 percent rate
of mal appositions, so you would take 10 percent
ti mes 500 randoni zed

DR. BAILEY: So how many mal appositions
were there--307?

DR KUNTZ: It's 10 percent of the snmall
subset; it will be extrapolated fromthe whole
group- -

DR. BAILEY: How rmany nal appositions were
t her e--about 307

DR. DONOHCE: Seven patients with

[i naudi bl e] apposition.
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DR BAI LEY: Seven

DR KUNTZ: Seven, but we had a smal
subset [inaudi bl e] ultrasound.

DR. BAILEY: GCkay. So your upper
confidence would be 3 over 7--actually, it's less
than that--probably 2 over 7

DR. KUNTZ: W had a small sanpl e of
approxi mately 150 patients who had [i naudi bl e]
available. 1In that, there were 7 assigned to the
[inaudible] for Sirolinus, and that cal cul ated out
to a 10 percent rate [inaudible]. So [inaudible]
| ate apposition was 10 percent in the sanple.
Presunmably [inaudi bl e], then, that would be 10
percent of 500 patients. But we woul d expect that
50 patients would possibly have a | ate apposition,
okay?

DR. BAILEY: GCkay. Maybe |I missed the
point, but | think the question was what evi dence
do you have that | ate apposition is benign

DR KRUCOFF: Let ne--because | was
actual ly asking the statistical question for a
purpose, not to pick on late apposition in
di scussion at this point. Wat I'mreally thinking
about is if these stents are placed in one nillion

human bei ngs per year, and we are naking this
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deci sion on safety data based froma 1, 000-pati ent
study, which is normal at one |evel, on the other
hand, this really is a breakthrough technology. So
what | amreally asking is if we mssed a one
percent or a one-in-1,000 conplication of any sort,
where is the cutoff? Where is the beta error |evel
for a 1,000-patient denoni nator?

DR. KUNTZ: And ny answer to that is that
if we assune that a clinical manifestation of that
| ate apposition is sonmething |like an aneurysm or
somet hing that | eads to discovery of a dissection,
whi ch we didn't observe, then, what we observed was
zero out of potentially 50 cases that would have
had that rate.

So given a |l ate apposition, the confidence
interval will be 2 percent plus or mnus sone
vari abl e, and that woul d be PQ over N, whatever
that is, probably plus or mnus two or three
percentage points, for patients who have |ate
apposi ti ons.

For any patient treated, it would be the
estimate of zero over 500 patients. So it all
depends on whether we classify them as having the
arbitrary finding at 1VUS of |ate apposition versus

any patient who gets treated
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So in all cases, the lack of any
significant consequence obviously is good, but if
we want to be precise and say that we had
confidence that there was | ess than a one percent
rate of individuals who would be identified to have
| ate apposition, we don't have that power.

DR. KRUCOFF: Okay. Because obviously,
one of the questions that we are going to address
for the FDA questions is what is enough
surveill ance of the popul ati on who have al ready
been inplanted. So we'll have to cone back to that
at sone |evel

Do you have the average nunber of stents
pl aced per patient in the SIR US popul ation

DR. DONOHCE: There were on average 1.4
stents placed per patient.

DR. KRUCOFF: So, 1.4--and that's just
about what CSM averaged when they created a
rei mbursement code for this. So this should be a
reasonabl e representation, ultimtely going
forward, if clinical practice and the reinbursenent
proj ections are anywhere cl ose to one
anot her--whi ch they probably won't be. Ckay.

Let me just shift into the last array.

found nyself at the end of all of this--and if we
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need sonebody from Weth, maybe we coul d ask them
to come up to the table--but one of the things that
I was inpressed by--and whether it is because half
of the drug is opposed directly to the outer
component of the stent and really doesn't get into
the bl oodstream-is the | ow bl ood | evels that are
associated with this entity. But | found nyself
wonderi ng about allergy rather than other types of
toxicities. And as | went through the Rapamnmune
data, for instance, in what was reported in
patients who are all on steroids and transpl ant
scenari os was about a 5 percent incidence of skin
rash determined to be allergic.

So | have two questions. One is whether
this is understood to be an idiosyncratic or a
dose-rel ated type of skin rash, or whether
allergies to the drug in general have been
appreciated to be idiosyncratic or dose-rel ated.
That's one question. And the second question is
going to be did you observe any allergic reactions?

DR. SCEROLA: Joe Scelora [phonetic] from
Wet h.

We consistently observed a higher rate of
a nonspecific rash in patients treated with

Sirolimus, which generally disappears despite them
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continuing on the drug. So we don't think it is
truly an allergic reaction; we think it is sone
ot her adverse effect.

In our clinical trials, we actually saw a
few cl earl y-docunent ed cases of hypersensitivity
reactions--in part, as you noted, these patients
are also on steroids, cyclosporin, for the approved
i ndi cati ons.

In our post-marketing reports fromthe
field, which frequently come not well-docunented,
there have been sone other cases of reported
allergic events with the drug, but we don't have
enough data to say that it is dose-related, and we
don't really have enough data to say that there is
truly an idiosyncratic reaction to it.

DR. KRUCOFF: kay. And the second
question was in the SIRIUS cohort who received drug
stent, and conbining from First-in-Man through
RAVEL, have you all encountered an allergic
reaction?

DR DONCHOE: W have | ooked at that
specifically, and actually--there is a slide that
we will put up shortly--we have | ooked at the
incidence of allergic reaction. That assessnent

was based on the investigators' assessnent that
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there was an allergic reaction

[Slide.]

As you'll see in this slide, this is the
total reported nunber of allergic reactions within
the first 30-day period follow ng the index
procedure, and you'll see in terns of the absolute
nunmber of patients it is alnpbst equal in both
treatment groups. And we have al so broken out or
identified factors that seenmed to be contributing
to the allergy.

The nedication |ine, which accounts for
nost of them was either nedication given during
the intervention procedure, and the bul k of those
out side the procedure was actually the antipl atel et

t her apy.

DR KRUCOFF: kay. In sonme of the aninmal

reports and foll owp, there was a description of a
possi bl e del unenation local calcification. | have
heard none of that observed either, or seen any of
that observed in the IVUS popul ation in humans at 9
mont hs. Have you all cone across any sort of
calcification or other unusual observations?

Pet er ?

DR FITZGERALD: M nane is Peter

Fitzgerald. | aman interventionalist at Stanford.
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I run the core cardi ovascul ar anal ysis | aboratory
there. | have by way of disclosure no financi al
interest in Johnson and Johnson. | ama
participant in the core lab facilities and am under
the guidelines of Stanford's conflict of interest
regul atory byl aws.

Wth respect to the IVUS and being able to
| ook at patients who have had these inplants both
in the bare netal popul ation and the drug-el uting
popul ati on, we have seen no change in placque
composition. For exanple, that would be fibrous
pl acque turning into calcific placque, either
behind the stent struts, where potentially the
hi ghest dose can be delivered to the
endovascul ature, or at the edges, the proxinmal or
di stal reference segnments.

As far as the delunenation issue, that is
a tricky one to be able to assess by intravascul ar
ul trasound. The axial resolution of a typical 30-
or 40-negahertz intravascul ar ultrasound catheter
is on the order of 150 microns, which well exceeds
the average thickness of the conbination of the
pol ynmer and drug.

DR KRUCOFF: So, Peter, would it be fair

to say that--and understandi ng the animal nobdels
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have different tinme franes--but roughly in a tine
franme in the human that woul d probably at |east
incorporate the time frane of these observations in
an animal, you haven't seen any unusual evidence of
calcification or change in conposition of the

| esions?

DR FI TZGERALD: Not at all, not only in
this study but several other approaches both inside
and outside the United States.

DR. KRUCOFF: kay, thanks.

A question for one of your interventiona
experts, | guess--it's speculation, but again, it's
my interest, and | think we nmay touch back on part
of this.

For the small percentage of patients who
get drug-coated stents who do have instant
restenosi s, what would the next line of treatnent
be?

DR MOSES: | amJeffrey Mdses, and |'m an
interventional cardiologist in New York. | do sone
consulting work for Cordis, and they did pay for ny
trip here, and | have some stock in nmy retirenent
f und.

I think one thing to understanding is the

nature of restenosis; even though we categorize
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themsinmilarly, it is a totally different animal in
the failure node here. 1t is predom nantly
marginal, and it is al nost exclusively focal

D ffuse stent restenosis is a very, very rare event
with us.

So if it is marginal, it will probably be
treated with another stent, probably another
drug-eluting stent. | think the diffuse, if we do
encounter it, we'll treat conservatively with
standard techni ques.

DR. KRUCOFF: Brachyt herapy?

DR MOSES: At this point, | don't think
we have any evi dence to assune that brachytherapy
has any either safety or efficacy given the fact
that we have al ready mani pul ated the nol ecul ar
environment in that vessel. And personally, |
woul d not recomrend it at this time, until we have
further evidence.

DR. KRUCOFF: Would you caution agai nst

DR MOSES: Until we have evidence,
woul d not recommrend it.

DR. KRUCOFF: Okay. Well, that actually
brings ne to nmy last question, which is why, in

Section 3.2 of this panel pack under "Patient
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189
Labeling," you have a | ong discussion about the
checkmat e system

DR DONOHCE: | think that's actually a
packet to the patient, just explaining what the
options are in general for treatnent. It's
consuner | abeling.

DR. KRUCOFF: Ri ght after "Wat Happens
After Your Angioplasty or Stent."

DR DONCHOE: Yes. That's entitled, "A
Quide for Patients."”

DR. KRUCOFF: This is the patient guide;
right?

DR. DONOHCE: Right.

DR. KRUCOFF: Where you start this whole
thing about checkmate. So is this actually
entitled just as a general, all-purpose--

DR. DONOHCE: That sunmary--actually,
don't think it nmakes a statenment about reconmendi ng
brachyt herapy after a Sirolinus-eluting stent takes
place. | think it is purely reviewing all the
potential options the patient could have for
treating restenosis or treating stenosis.

DR. KRUCOFF: kay, thank you

DR LASKEY: Dr. Wite, please

DR WHI TE: Thank you, Dr. Laskey.
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I will be brief only because | think
Mtch did such a good job of covering the
waterfront, and | have only a few specific things
that are nore information, | think, than criticism
because | also believe that this is, as an
interventionalist, sonething that | think we have
all been waiting for.

One of the issues | have for you is that
your reconmendations again don't correlate so
closely with the data that you provided, so | would
like to just probe a little bit at the edges of the
dosi netry.

Ri ck, the table you showed this norning of
the proposed Sirolinus-eluting matrix and drug
content, where you had on the Y-axis the stent
di ameters going fromsnall to big, and on the
Y-axis, you have the length of the stents and the
proposed dosages that would be adm nistered--it is
on page 3 of the slides that you handed out at the
bottom ri ght-hand corner.

DR. DONOHCE: Are you tal king about the
drug matrix slide?

DR. WVHI TE: "Proposed Sirolinus-El uting
Matrix and Drug Content."

DR. DONCHCE: Yes.
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DR WHI TE: The only reason | want you to
| ook at that is do you have evidence of efficacy
for an 8 mm stent at--obviously, you don't at
2.25--but do you have any confortability that if |
put an 8 mm stent in sonebody, a 2.25-by-8 mm
stent, that that level of drug at 71 m crograns
woul d be an effective dose |evel ? Wat supports
that theory?

DR KUNTZ: If we--a lot of--let nme just
make a coupl e of opening statenents, because there
are a lot of issues raised about the nodeling of
this data.

The paraneters for this study were 15 to
30 millimeters in general, and we know [i naudi bl e]
go outside those boundaries typically in many
trials; and also, 2.5 to 3.5, we know that they
stretch out a bit a as well. That's typical. For
any random zed trial, we define the reference
popul ation, and we do a randomi zed trial and see
who w ns.

Then, our inference about the fina
overall results are nade to the reference
popul ation that we aimed at [inaudible] criteria.
That is typical for a random zed trial

In trying to figure out where in that
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192
sanpl e zone we ained at we nay or nmay not have
strengths or weaknesses, we probe, and the |ogica
way to probe is to take dinensions that actually
affect the outcone, like lesion |length and vessel
size and so on.

So that is why we do this nodeling. And
if you actually take the raw data and | ook at them
Ii ke we did, you have random chances to nove
around, so you try to fit a snmooth relationship
assuning that in biology, the effects are
monot oni c--that is, they are usually first-order
rel ati onships. That is what nost biol ogica
systens have; that is why fit nmain effect nodels.

So the traditional main effect nodel that
we fit here that produced these matrices is based
on just conventional analysis of predictors, and
when we do that, we see that that cell of the short
Il esion still has about a 70 percent treatnent
effect, but the risk of that group, that zone, is
actually small to begin with.

So our npdel suggests that the linearity
of the relationship of the predictor and sone
patients we have in that zone, by |ooking at the
actual raw estimates, are consistent with treatnment

effect extending to small and short |esions. But
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1 that is in a zone where the patients nay not have

2 that much risk to begin with--but it is still a

3 profound 60 or 70 percent treatnent effect.

4 DR WHI TE: | guess what |'masking is--is

5 there data that you have efficacy at that dose

6 | evel ?
7 DR KUNTZ: Well, the question is--
8 DR. WH TE: | understand the npdel and

9 the--that's good--but coul d sonmebody get an 8 mm
10 2.5 stent that--

11 DR. KUNTZ: The problemis that when you
12 | ook at small subsets, what do you nean when you
13 say is there data? Do you want significant

14 difference, or do you want just the estinmate to be
15 consistent with what the overall main effect

16 i s--because again, we are | ooking at endpoints.

17 The overall study is the only one--the overal

18 sanple size is used to power one single conparison
19 So when we get to the areas that have fewer

20 patients representative, usually, what you want to
21 do is showthat the estimates are still consistent
22 in the same zone, and we do have data for that.

23 They are consistent. But to actually ask if that
24 smal | sliver of data provides P values of 0.05 or

25 less--it's in a very unpowered zone.
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DR. WVHITE: And then, you woul d nmake the
same argunent at the upper end, where you get above
the sizes that were actually tested to 4.5 and 5.0
mm stents?

DR. KUNTZ: Yes, and | think the notion is
that we know that in general--and again, this gets
to--and | don't want to bore you with the nodeling
part--but it gets to the point of understanding
what it nmeans to look at risk. And nost risks in
general for biological systenms in clinical trials
are linear, that is, when you | ook at the data that
nmoves up and down, as our estimates did in the
graphs that | showed you, usually, that's because
that is an underlying linear effect. So when you
fit the nodel to show that the slope is different
at zero, you are suggesting that there is a
rel ati onship between this covariate and the
outconme. Wen we | ook at those data, the
separations tend to be very consistent across those
zones.

You can al so use curvilinear nodels to fit
them but the curvilinear nmodel s have the probl em
that they m ght be nore dependent on the formula
that draws the curve rather than the data that fits

it. So there are always controversi es about which
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one to use, and we tend to try to use the linear
model s whenever we can, unless we can denonstrate
that the fit or the quadratic and cubic terns have
significance to actually displace a conmpbn sense
linear nodel, and we didn't see that. So in our
nodel s, what we saw was that the rel ationships
across these zones, especially fromaround 2.5 to
4.0, had the same |level of separation in general if
we | ook at consistent findings that have fit pretty
well. And when we tested to see if that was

somet hing that was just a nodel relationship, we
actually | ooked at the raw data, and we saw t hese
points, from2.5 up to 4.0 mm for exanple, stil
showed rel atively | ow separation as the actua

i ndividual estimates as well, which is consistent
with the data being consistent with the overal
treatment effect.

That's the best way for us to actually
make those statenments. To get any nore specific
about saying is there really good evidence to show
that we can expect a consistent statistica
difference in a patient with really short |esions,
we don't have the solid independent data, because
the study would have to be focused on those per se.

But is the data consistent with those groups of
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patients having benefit--yes, it is.

DR. WVHITE: Do you have reason to suspect
that endothelization of these stents is affected by
this drug? 1Is it delayed over what you woul d

expect for a bare netal stent?

DR. DONOHCE: No. The preclinical data we

have indicates that re-endothelization is already
taki ng pace by the 14-day assessnent and is near
conplete and is conplete by a 30-day period of

time. So the preclinical nodel suggests that there
is no delay in re-endothelization, and on a
clinical basis, just looking at the thronbosis
rates that we see in both acute and late, there is
no suggestion that we are affecting significantly
del aying or altering the endothelial function

DR VHITE: Wy did you use a prol onged
dose of Plivex or Tyflid [phonetic] in these
patients?

DR. DONOHCE: We actually conducted all
studies outside the U S. using 2 nonths of
antiplatelet therapy, and the first studies were
conducted in First-in-Man or RAVEL. W picked 2
mont hs because the ani mal data, preclinical data,
suggested that one nonth was a sufficient termfor

re-endot helization. G ven that we had no clinica
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data, we opted to add an extra nonth just as a
caution. Wen we--

DR. VWHI TE: Because you were fearful about
endot hel i ali zati on being del ayed, or--

DR. DONOHCE: No, no. It was just given
that we had no clinical data to that point, we had
no data to say that 2 nonths was required, but we
felt that providing an extra nonth was just an
extra margin of safety for patients at that point.

DR WVHTE: And SIRIUS went up to 3
mont hs; right?

DR. DONOHCE: SIRIUS was 3 nonths, yes.

DR WH TE: Wy did you add the nonth when
you didn't see any down side--

DR. DONOHCE: That was just--in
di scussions with the FDA, there was interest in how
much data we really had at that time point, and we
started the SIRIUS trial not only addressing the
acute thronmbosis rates, or SAT rates, but also late
t hromboses, and we did have a good anount of
clinical data from RAVEL indicating that they were
not seeing a problem but again, as a matter of
just increasing the margin, we agreed with the FDA
that we woul d add anot her nonth of antiplatel et

therapy to a total of 3 inthe SIRIUS trial
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But we had no preclinical data to say that
that was necessary. |In fact, in the clinical data
generated, there is alnbst an equal anopunt outside
the U.S. that again suggests that 2 nonths al so
provi des equi val ent protection fromthronbosis as
is seen with bare stents.

DR. WVHITE: You are going to recomend 3
months in the U.S.; will that be the packet--

DR. DONOHCE: The packet right now purely
summari zes the clinical data fromthe tw studies,
RAVEL and SIRIUS. | think one of the questions
posed to the panel is what their feeling is about
specifically reconmending 2 or 3 nonths or a
defined peri od.

DR WHITE: |Is there any reason to think
that this stent will behave any differently for M
safety?

DR DONOHOE:  No.

DR WH TE: | nean, it should be the sane
as any nmetal stent; is that right?

DR. DONOHCE: Yes, that's right.

DR WHTE: | would like to ask again
about brachyt herapy, because | think it's going to
be a big deal. Do you have any reason fromthe

conpany standpoint to be concerned about the
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application of brachytherapy in stent restenosis?

DR. DONOHCE: Well, within the SIR US
trial, we have limted experience with
brachyt herapy of Sirolinus patients who have had
restenosis. |In fact, there were 7, and the average
foll owup period has been 5 nonths, the |ongest has
been 10, and none of the 7 patients have had any
MACE events or adverse events over that followp
peri od.

W al so know that the dose given during
brachytherapy is far | ower than the dose required
to chemcally alter the polynmer if you were to
deliver a dose of radiation to the stent. So it
appears froma theoretical standpoint that the dose
from brachyt herapy is not nearly high enough to
actually alter the polyner itself.

So | don't specifically see froma conpany
standpoi nt that we have any data that cautions the
use of it. | would say that we don't have any data
demonstrating the foll omup performance when there
is failure following the Sirolinus-eluting stent,
and we have very linmted safety data at this point.

DR. WVHHTE: How long is the Sirolinus
detectable in the vessel? Wat is the |ongest--I

mean, is it all gone by 3 months? Is it all gone
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by 6 nonths? |Is it there for 3 years?

DR DONCHOE: For the sl owrel ease,
essentially 90, 95 percent of it is delivered over
about a 6-week period of tine.

DR. WVHITE: So there may not be very nuch
drug at all at 6 nonths?

DR. DONOHOE:  No.

DR WH TE: And the matrix that it is in,
the polyner, is that also--

DR. DONOHCE: The polyner itself is a
nonavert abl e polyner, so the polyner stays on the
stent over the full length of tine that the stent
is in place.

DR. WHITE: The only last thing I would
say--and Jeff, maybe you can tal k about this--but
is there any reason to think that physicians in
clinical practice will be have any differently in
their selection of lesions than your investigators
did? | nmean, you had 50 sites, so you had a pretty
broad popul ati on of investigators.

We all know that we eyeball |esions
differently than the QCA | abs neasure them so | am
concerned about the | abeling issue--1 want to | abel
it the sane way your investigators chose the

| esions so that we get the sanme result. | don't
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want to label it according to the way the QCA | ab
measured the | esions.

DR POTMA: | absolutely agree with you
that you want to nmake certain that there is
concor dance

I do think, to answer your first question
about the lesion Iength, that between RAVEL and
SIRIUS, we have indications for a full broad length
of lesion |engths--

DR. WHITE: How far down did RAVEL go?
They just had to be covered by 18, so--

DR. POTMA: By 18, so the average |esion
I ength was 9, so the 50 percent--sone of them were
short. Now, | don't think that that necessarily in
clinical practice neans that you are going to treat
a5 nmlesion with a 8 mmstent, because | think
your mnimal effective dose was very, very
effective, and | personally would be | ooking upon
the 8 mmstent in the armanentariumto be the added
conduit that | need when | amjust a little bit too
short with an 18, rather than add in another 18 mm
stent, to have a shorter lesion for that period.

DR. VHITE: Wuld you be concerned that
the 8 mm stent would do what you wanted it to do as

a drug-eluting stent? Wuld you use a 12 or a 13
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to nake sure you got enough drug into--

DR. POTMA:  For a short lesion, yes, | do
think so, because we didn't go into rmuch of the
| essons learned from SIRIUS, but | do think, as Dr.
Moses has indicated, that the restenosis when it
did occur occurred at the edges, at an area where
we don't think there was effective drug given to
the vessel wall. And the one lesson that | think
we mght learn fromthe SIRIUS trial is we want to
use a little bit longer stent-to-Iesion-Iength
ratio than we did in the SIRIUS trial, which was a
1.4 stent-to-lesion-length ratio,
1.6-stent-to-lesion-length ratio, conpared to 2.2,
whi ch was the lesion length for RAVEL.

So the practical thing for the clinician
is that they are going to use a longer stent for a
5 mmlesion. They are not going to use an 8 mm
stent; they are going to go a little bit |onger
than that. And as Dr. Kuntz denonstrated in his
presentation earlier today, we don't |ose as much
by putting longer stents in when it elutes
Sirolimus into the vessel wall

So the first question is, yes, we are
going to be treating discrete lesions, but | do

think there is a benefit--there was in RAVEL; and
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secondly, we are going to be stenting a little bit

| onger stent-to-lesion-length ratio than we woul d

in our clinical practice. And | personally would

|l ook at the 8 mmas the added armanentariumthat |

need to use an 18, and not because |'m going to use

the 8 to treat a 5 nmm|l esion, because | wouldn't do

t hat .

Now, with respect to vessel size, we also
went down to very |low vessel sizes in SIRIUS--that
was absolutely the case--and | think those were 2.5
mm stents in nmost cases. | think that we wll
| earn nore about our confort with small vessel
stenting. | do personally believe that a 2.25 mMm
stent is the appropriate stent for a 2.25 mm
vessel--not a 2.5 mmstent--and | think much of the
rel ati onships that we saw with a higher restenosis
rate, particularly at the [inaudible] restenosis
rates in smaller vessels, relates to the fact that
we didn't stent enough for the vessel itself, and |
think a longer stent is going to be very useful in
that circunstance.

DR. WHI TE: But what do you think the QCA
length is going to be for the 2.25 mm stents?

DR POTMA: Do you nean to vessel

di aneter?
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DR WH TE: Yes.

DR. POTMA: It will be sub-2. But nost
clinicians--we get to follow every clinician in
this country and how they do, and it turns out
their balloon-to-artery ratios are pretty nuch
1.1-to-1.0, so what balloons they are sel ecting
pretty nmuch matches to what vessel size we are
measuring. So they are not really doing such a bad
job as the estimtions go.

But there will be a little bit of a frane
shift. W will call smaller vessels in our
clinical trials than clinicians will use, but
nevertheless | still think we have to have smaller
stents to match this in the smaller vessel sizes
t hensel ves.

DR. VWHI TE: The question for us, though,
is do we take nodeling on sort of faith, w thout
actual |y having experinental data to | ook at the
results of that 2.25 stent. | nean, where do you
come down on that?

DR POTMA:  Yes. | think the issue is not
the stent size itself. It is very inportant--I
think we all know the fundanmental principle--we
want to match the stent size to the vessel size

Do we believe that this is useful in smaller
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vessel s? Absolutely. W believe that this therapy
of a drug-eluting stent works in smaller vessels.

What we want to do as clinicians is to
appropriately match the stent size that we take to
the vessel size, so we don't get a margin
di ssection, so we don't get a perforation. So we
don't want to leave us as clinicians to
systematically oversize the stent to treat the
smal | er vessel s.

I think we have plenty of data in our
clinical trials to say that this works in snal
vessels. Wiat we want to do is pick the right
stent for the vessel size. That's the way | | ook
at it.

DR WH TE: That's it. Thank you very
nmuch.

DR. LASKEY: Jeff, just a variation--is

there geographic miss in this study? |s that what

| hear?

DR. POTMA: The question is was there
geographic mss in this study. And then, | would
have to say: Define geographic mss. It is very

difficult. This is a very subtle concept.
We have | ooked very carefully at the pre-

and post-dilatation ball oons, and we have asked did
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we cause vessel injury at the margins thensel ves
that were attributable to the pre- and

post-dil atation balloon, and we have not been able
to find a consistent relationship. That is sone
data that we will present at the HA

However, the real question that we have is
even though there is efficacy at the edges, we have
to ask why is the restenosis rate a little bit
hi gher at the edges, and | think there are a couple
of different reasons for that, potentially.

One is that we are not truly stenting
normal -to-normal. | have already nentioned the
stent-to-lesion-length ratio that was different in
RAVEL than it was in SIRIUS. | think that had we
put longer stents in systematically, we would have
gotten away from sone of that edge phenonenon.

The second thing is that we al so did not
conceptual ly protect against balloon injury at the
margi ns both with the deploynent initially of the
stent and al so sone issues about going to very,
very high pressure--depl oying at one pressure,
pulling back a little bit, and then going to high
pressure. And we didn't perhaps protect the
margi ns as well as we shoul d have.

| think the lesson for all of that is that
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we want to nake certain that everywhere that we
injure an atherosclerotic vessel--it may be
different froma normal vessel--but everywhere that
we injure and atherosclerotic vessel, we want to
make sure that we have adequate coverage with the
drug-eluting stent. | think that's the | esson that
we have | earned about geographic miss.

DR. LASKEY: Let nme make a bold move here
and try to get one nore panelist in before the
br eak.

Dr. Edmunds?

DR. EDMUNDS: |'m a surgeon, so you'l
have to forgive ne for a rather sinple approach
But | look at this as a topical agent adm nistered
to the inside of a coronary vessel where the
concentration per unit area is constant, and
really don't see all of these issues when the
safety factor as | read the data is 17. The 17
comes fromthe concentration in nanograns per ni
fromthe 5 ng dose that you use for Kkidney
i mmunosuppr essi on and the peak 1 nanonotor |asting
| ess than an hour that you have observed with this
stent at the fast-release--or, | guess that was the
sl owrel ease--reaction

Is that a bad interpretation of what is
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goi ng on here?

DR. DONCHCE: | think that's exactly
right, Dr. Edmunds. 1In this device, based on the
questions asked about whether an 8 nmor an 18 mMm
stent still works, the main issue here is that we
are keeping the dose per square centineter--that
is, the dose-to-tissue we are seeing per square
centineter--constant no matter what dianmeter or
length stent is being used. And it is, as you
i ndi cated, conpared to the system c doses with
Raparmune, significantly | ower, and the tissue that
is in direct contact with the drug or the
drug-eluting stent is the tissue that is seeing the
hi ghest exposure to the drug.

DR. EDMUNDS: Two nore quick
questions--one i s quick because they probably won't
have the answer. Can you show ne that restenosis
curve beyond 270 days? Kapl an-Meyer curves don't
have an end until the last of the oldest patient is
accounted for. You have cut it off and would Iike
to see the patients at risk. Do you have that data
her e?

DR DONCHOE: W do not, no.

DR. EDMUNDS: Ckay. That was quick

[ Laught er.]
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DR. EDMUNDS: And you pushed out ny | ast
quest i on.

DR ZUCKERVAN:. Maybe | could make a
comrent, then.

Dr. Foy, could you conment on why we don't
have data past 9 nonths for the SIRIUS study?

DR. FOY: Per our regulations, when we
send a filing letter to a sponsor, we are supposed
to receive a 3-nonth clinical sunmary. W
requested this information, and | believe David
Kor nhauser [phonetic] said that they had to cut
their study of in August, so we woul d not be
receiving a clinical sunmary with the 3-nonth
update, which would indicate SIRIUS trial patients.

So we would actually like to see
addi tional followp on those patients.

DR. EDMUNDS: | have had a quick recovery.
The nmal apposition probl em whi ch you have seen in
the Sirolimus group, do you see that as a
I'i keli hood to produce a dissection down the |ine of
that coronary artery, and if a dissection would
occur, do you think the stent could keep it from
comprom sing the lunen, the true | unen?

DR FI TZGERALD: Peter Fitzgerald from

St anford agai n.
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I think you bring up an interesting issue
gi ven that we have observed the stent struts that
over time have detached thenselves fromthe vesse
walls. This is no a new occurrence with respect to
drug-eluting platforms. It is an occurrence that
we have seen with stenting in general. And we
don't have that observation followed up | ong enough
to be able to indicate what its rate of, say,
generating aneurysns is, what its rate of
thronbosis is.

One of the issues that | do fee
confortable with as an interventionalist is the
ability for the stent to actually keep a di ssection
or some physical interruption in the vessel wall
frommgrating sinply because the stent is encased
in the vessel wall and providing sone integrity and
some strength to that vessel

So if you have this inconplete apposition
that was described in just bare nmetal recently in
circulation at about 4 to 5 percent, it is on the
proxi mal portion of that stent, so it doesn't
really have the opportunity if it does create a
di ssection long termto go anywhere, because you
have essentially a stent that is keeping that

vessel sonewhat nore rigid, if you will.
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So at least froma heuristic argunent, |
feel confortable, although we don't have any
support fromdata, but we certainly know in acute
di ssections when we stent them we collapse the
ability of that stent to nmigrate down the vessel

DR LASKEY: Peter, are you inplying that
you actually physically |ocate these nal appositions
more proximally in the stent than nore distally?

DR FITZGERALD: Right. 1In fact, the
article that was presented just recently in
Crculation, the vast majority are in the proxim
area, and you have to wonder about why that nmay be
The vessels proxinally are nore tapered; they have
an operated to not be quite opposed to the vesse
wel | on baseline and then maybe have an opportunity
long-termto have that snmall gap be observed, if we
are | ooking for those.

DR EDMUNDS: Well, sine we are al
specul ating, my concern would be that at the
junction of the distal stent with the native vesse
that you would create a dissection of the dista
native vessel because of the stent presence. But
it's all conjecture.

DR FI TZGERALD: Sure. But that may be

different fromthis phenomenon that we are seeing
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over time of late inconplete apposition. | think
you are absolutely right--any tine you intubate
metal into nmaybe unrecogni zed distal reference
segnment, whether it be a drug-eluting platformor
whether it be a netal platform it is that
transition between netal and pl aque that may
certainly generate an edge tear. You bet. W have
seen that clinically.

DR LASKEY: Let's adjourn for 15 mi nutes,
and | et us please return at 4:15.

[ Short break.]

DR LASKEY: W have niles to go before we
sl eep. Thank you all very nmuch. W are getting
near that very special hour where everybody has to
go sonewhere, so let's adhere to the schedul e.

If we can pick up with panel inquiries,
Dr. Cantilena, please.

DR. CANTI LENA: Thank you, M. Chairnman.

I was wondering if | could actually ask a
question to Dr. Throcknorton. |Is that allowed?

DR LASKEY: Anything is allowed at this
hour. Go ahead.

[ Laught er.]

DR. CANTI LENA: Be careful what you say;

you may get sone unusual requests.
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Anyway, actually, Dr. Throcknorton, if you
could help with some of the nunbers we were running
regardi ng possi ble concentrations in blood in terns
of the question of system c exposure. |f you | ook
at the nunber for the highest dose--and | guess we
have heard that that would be 1,500 m crograns, |
believe--and if you look at that in the setting of
expected plasma concentrations over perhaps 4 to 6
weeks, and let's put it in the setting of
i nhibition of CYP3A4 so that you get--and | guess
the nunber for cuticonazole would be sonething |ike
10 or 11-fold increase in area under the curve--the
question is does that get you into the situation
where you woul d have overl ap between system c
exposure fromthe stent and that which you woul d

expect from | ow dose exposure to Rapanune?

DR THROCKMORTON: | am Throcknorton from
CEDR

I"mquite certain | would not be able to
answer that question with any certainty. | inmagine

Wet h- Ayerst could comrent on that if they had that
available. M sense is that you could probably
find a situation where you night get close, at
least in the initial placement. | don't know what

the consequences of that would be; that is, | don't
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know what the dose response would be for sone of
the effects of Rapanmune that people tal ked about
this norning--the hypertrachl us [ phonetic] edenma
and things like that. You made that point. It
seenmed an excellent one. It seened |ike sonething
that we need to talk with the sponsor a bit nore
about .

The doses do decline over tinme with this,
and t he sponsors presented sone information about
the in vivo release in humans, and agai n, that
m ght or m ght not address your concern. The
sponsor m ght be able to commopn on the upper dose
limts and say the addition of cuticonazole or
cuticonazole and a statin. But | know of no data
exactly on that point fromthe avail abl e submi ssi on
her e.

DR. CANTI LENA: Ckay, but | guess the
point is that if you were to extrapolate directly
fromthe oral exposure using the concentrations
that are given to us in the pharmacoki netic study
by the sponsor, and then, | guess if you assune
that it is a linear systemand throwin the
inhibition, isn't there a whol e subset of CYP3A
inhibitors that could get you into a situation

where you woul d have overlap with system c exposure
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that you would see fromthe | ow dose Rapanune?

DR, ZI MVERMAN:  Ji m Zi mmer man from Wet h.

The answer to that is no. But let me
recap this now Wth a 1,500 m crogram dose, we
can project a peak of 6 nanograms per m . But
again, that peak is only one hour or two hours.

And by 72 hours, that concentration decreases 40
percent.

You have to renenber--1 think we have to
get a fix on this--the target |evels for Rapanune
are steadystate levels; they don't change, other
than inter-subject and for subject variability.
However, the stent is a noving target. It
constantly changes. Although it looks like it is
at a steady state down a termnal lesion, it is
not; it is constantly decreasing. And as we heard,
it would take approximately--well, it would take,
guess, about six or seven half-lives to get rid of
the drug entirely. And if you nake some estinates
on that in terns of how much is neasurable, for
exanple, at 72 hours, you would be down to 3.6
nanograns per mlliliter; another half-life, down
to 1.8, down to .45. And if | count this, at about
five half-lives, you can no | onger neasure the

drug.
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DR CANTILENA: Now, if | could actually
refer you to Dr. Hyde's summary on page 19 of his
summary--and | guess it is Tab 4--he gives the
confidence intervals--1 believe they are confidence
intervals; the percentile range with the | ower
limt for trough of 4.5 nanograns per ml on an ora
dose of 2 ng per day. So ny calculation was also 6
nanograns per m, but | thought that this would
fall between the ranges that Dr. Hyde has given
And again, these are averages, and | would just
caution the conmttee that any drug that is cleared
by CYP3A4 has across the popul ation, the healthy
popul ation, a variability of between 5- and 10-fold
in terms of area under the curve just because of
the expression of that enzyne.

So if these are averages, then, can get to
6 just with inhibition, so if someone comes in for
the procedure for the stent, and they happen to be
on an inhibitor of CYP3A, | think you can probably
see concentrations that at |east overlap according
to the calculations that Dr. Hyde has done. | was
just asking for confirmation of that, but | can
under st and what you are saying, that the excursion
into the overlap region would be transient is what

you are saying, but the way ny nunbers and
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cal cul ations work out, there does appear to be
overl ap.

DR ZI MVERVAN. Wl l, this nonentary
overlap is not a problem | think it is nore
important to see what is the clinical significance
of that peak.

Could | see Transparency 17, and then
we'll also | ook at 18.

[Slide.]

DR ZIMMERVAN: This is 17. This was one
of our first single-dose studies. W had doses up
to approximately 68 ng if you | ook at a 2-neter
i ndi vidual, and the peaks are well over 100 into
probably around 200 nanograns per m. W did not
observe any toxicity with peaks; in fact, we can
give very large doses of Sirolinus w thout
toxicity--single doses. That is essentially what a
stent is, a single dose.

Can | see Number 187

[Slide.]

DR ZI MVERVAN: Here is another study.
This is a nmultiple-dose study. And again, the peak
concentration was up to 100 nanograns per m.

I don't think it is inportant to conpare

where the troughs are, the steadystate troughs and
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1 t hat peak, because that peak is so nmonentary. It

2 is really inportant how significant is that peak to
3 toxicity, and it really is not significant.

4 DR. CANTILENA: | would just ask you--you
5 are showing the results of steadystate, and this is
6 sort of analogous, | think, but that's in a

7 relatively clean population. |If you |look at the

8 drug | abel for the Rapamune, you see a whol e host

9 of drug-drug interactions, which to nmy know edge

10 for a lot of these interactions, you don't really
11 have a concentration effect relationship

12 established. So to say they don't have clinica

13 significance, |'mnot sure that you can. | think
14 that is an extrapolation. And that was my whol e

15 poi nt of asking the question was that a |l ot of the
16 adverse events, and a | ot of the drug-drug

17 interactions in essence don't have a concentration
18 effect relationship for the Rapamune, and if you

19 can achieve concentrations at |east at the | ower
20 limt of what you observe at the | ow dose of the
21 oral, then at least it is a possibility.
22 And | guess | would just ask you to be
23 rather direct--are you excluding the possibility of
24 a significant drug-drug interaction with the stent?

25 DR ZI MMERVAN: This is ny persona
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opinion. | don't think there is a problem Again,
that's a nmonentary peak. You are down to 3.6--even
at the highest dose, like a 1.5 ng dose, you are
down to 3.6 at 72 hours. That short period of tine
is not a problem

The other thing is when was the
interacting drug given. Was it given
simultaneously with the insert of the stent, or was
it given 72 hours, 3 weeks later? | think it nakes
a difference in tinme, because as | said, the stent
concentrations are noving targets; they are
changing all the tine.

DR. CANTILENA: Then, on the flip side, if
you have soneone who is on an inducer of CYP3A4 and
has been on one chronically, what woul d the plasma
concentrations fromthe stent |ook like, in your
opi ni on?

DR ZI MVERVAN. Again, | don't think it is
a problem | think inducers are even less of a
probl em because i nducers have no effect of release
of drug fromthe stent, nor does the rel eased drug
have any effect, | believe, on the concentrations
in the artery.

DR LASKEY: Thank you

Dr. Ferguson?
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DR. FERGUSON: Thank you

First, let me say that | want to
congratul ate the presenters on what has been a
magni ficent, clear presentation, recognizing that
you are talking to a surgeon here, even, okay?

I just have two questions. One gets to
the point about the checkmate. When | read through
the patient material at hone, | was kind of struck
by the fact that two pages-plus of the information
for the patient had to do with the checkmate. And
of course, now ny concerns are even greater when |
heard sone of the coments that have been nmade
today about that. | just wonder if you include
this much material about checkmate, had you thought
about the interaction situation prior to witing
t hese?

DR. DONOHCE: The patient guide that we
submitted, as you see, actually covers a variety of
di fferent approaches that could be offered. They
weren't neant to be linked, and obviously, the
patient is reviewing this for general information
Utimtely, the decision about what treatnent
option is taken is the physician's, and this wasn't
provide for the patient to be naking decisions on

what treatnment options are best for them
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DR. FERGUSON: Thank you

The next an last question would be again
the issue of the shelf-life. | didn't hear that,
and | would like to hear a comment about the data
whi ch has been collected on the shelf-life for the
stents vis-a-vis the drugs and the coating.

DR. DODINO Good afternoon. My nane is
Ron Dodi no, and | amvice president of Cordis.

In ternms of the data that we presented,
again, Dr. Foy has nentioned that we have actually
responded to the questions that were asked.
Stability was one of them

W have offered data and have offered a
proposed shelf-life to the Agency. Wat we woul d
like to do is to discuss this with the Agency and
propose a shelf-life together, noving forward.

So we have presented data on stability
i ndicating nethod data for the products.

DR FERGUSON: So it's not available for
the panel ?

[ No response. ]

DR, FERGUSON: | just asked a sinple,
straightforward question. |If this is sonething
that you want to work with the FDA on, that's fine,

but | think the panel needs to know.

file://IC|/Daily/1022circ.txt (221 of 363) [11/20/02 1:17:29 PM]



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR. DODINO The proposed shelf-life is 12
months. Actually, that is the shelf-life that we
have been granted for comrercial product for sale
outside the United States--12 nonths.

DR. FERGUSON: Thank you

DR LASKEY: | won't take nuch tine.
There are a nunber of nore inportant questions.

Ri ck, this was a unique opportunity to
| ook at drugs and their effect. Wiy was not dose
put into your many nodel s? You coul d adjust away
for everything--how about a dose-effect
rel ati onship here?

DR. KUNTZ: That's an excellent question,
Warren. | think one way to | ook at dose is our
| esion | ength anal ysis, because there is
approxi mately, | guess, 8 micrograns per m.
Therefore, the effect of Iength on restenosis could
be associated with a measure of dose, but we'd have
to disentangle the stent part fromthe | esion
Il ength contribution as well. So it would be hard
to ook at that.

Looki ng at dose-response relationship in
general, probably the best neasure of dose response
woul d be the changes in dose per unit of tissue

that the tissue sees, and that was intended to be
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fixed across all the different vessel sizes and
|l esion lengths. So therefore, we had one dose to
anal yze.

O her than | ooking at a whole artery dose
per se, probably the best dose would be the dose
that changes the concentration of tissue, and
because there is only one dose available, we can't
do a dose finding relationship in that respect.

DR LASKEY: It just seened |like a unique
opportunity to | ook at sonething very fundanental,
and with all due adm ration, you are the master of
teasing things apart, so | was looking for it in
all your nodels, but | missed it. But clearly,
absol utely dose irrespective of
per-square-centineter woul d have been an
interesting way to ook at either dose effect or
dose toxicity.

DR KUNTZ: Yes, | think you're right. |
think that outside of the notion that we're
probably | ooking at fixed concentration per unit of
tissue, the absolute dose would be interesting to
| ook at, and we woul d probably have to integrate
the length and the size and get that information,
and it would be a good thing to do.

We did it by looking at stent |ength, but
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I think you also get nore dose on bigger stents as
well. So we would have to do sone kind of
cross-reference of those two.

DR. LASKEY: Dr. Aziz?

DR. AZIZ: | too enjoyed the presentation,
and | am a surgeon, so | think sone of ny questions
may be directed that way.

Let me ask if any patients in this study
ended up going to surgery, energently or needing
surgery?

DR. DONOHCE: | don't believe any in the
active treatment group went to a surgeon on an

energent basis.

DR AZlIZ: If there is a patient--1'"msure
it will happen--who does need to go to surgery, do
you have any suggestions--1'm sure sonebody nust

have t hought about it--for what woul d be done about
the corporate vessel? | nean, can the stent be
renoved? Can you cut across that, or would you
have to go beyond it?

DR. DONOHCE: | think--are you talking
about bypassing into that vessel --

DR AZlI Z: Yes.

DR DONCHOE: --the stent would be treated

as you would a bare nmetal stent at this point, so
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if your option were to go into that stent and cut
through it, you could potentially do that if you
wanted to go distal. But the issue that would be
relevant in terns of the difference between a bare
stent and this Sirolinmus-eluting stent is the fact
that we have a polyner and a drug on board.

Over the period of tinme that we have
tal ked about in the 6-week period in which
essentially 90 or 95 percent of the drug is
rel eased, beyond that point, there is essentially
no drug effect in that tissue. So in terns of the
ti ssue healing response, it should not be any
different than the bare stent.

In the shorter term if bypass is done in
that [inaudible] area, as we discuss, the rate of
endot hel i azation seens to be the same with or
wi thout Sirolinus present, so | would think that in
terns of the endotheliazation that woul d occur an
estomatic site would be uninterrupted al so.

DR. AZIZ: And just going back to the
ot her problemthat has been addressed earlier, the
i ncompl ete apposition problem if you | ooked at the
patients who did have that, let's say, diabetics
who were the patients who had nore calcification in

the vessel, was there any particular comon
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denoni nator or thread or simlarity in those
patients?

DR. DONOHCE: No. It is arelatively
smal | sanple size to be | ooking for those factors,
but we have | ooked at them and we haven't seen
anything in common. The only observation that we
thought was a bit out of line with the genera
proportion of diabetics in the study is if you | ook
at all the RAVEL patients, the 10 that had
i nconpl ete apposition, and the 7 SIRI US that had
| ate i nconpl ete apposition, there was, | think,
only one diabetic in that whole group. That was
the only itemthat we found that [inaudible] the
proportion of patients.

DR Azl Z: | think sonebody el se asked
this question earlier, but 1'mgoing to ask it
again. You nentioned that one patient had an
aut opsy, and you were able to | ook at the actua
stent in place. |Is that the only one patient in
all the studies that was actually | ooked at at
aut opsy?

DONCHOE: Only one, yes.
AZI Z: Okay. Thanks.

LASKEY: Dr. Pina?

3 3 3 3

PINA: First of all, | want to thank
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you for your patience with all of our questions
her e.

I am bot hered by a bigger issue here. W
are dealing with a drug that, as far as | know, has
never been approved for atherosclerosis, placque
reduction, injury, except for T-cells and perhaps
even B-cells in transparent patients, and naybe,

Dr. Throcknorton can explain to me if this gets
approved, what happens to the | abeling of the drug,
because everything that is in here pertains to the
renal transplant for which the drug is approved.
We use it for heart transplants all the tine, and
true, there is sonme data in there about nmaybe |ess
vascul ar injury in our transplant patients, but
that has not been clearly docunented, and | think
vascular injury in transplant is very simlar to
post - angi opl asty injury. It has

endot helialization, it has nedia increase--very,
very simlar

So here, we are dealing with actually
putting a drug onto the vessel, and yet | hear very
little about the chenmistry of these patients, |
hear very little about the side effects of the
drug, and yet we are giving a drug for a purpose

that we have never given before. And this is not a
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totally benign drug. It needs to be used
appropriately. Now, | agree--it is small doses, it
is probably not doing anything, but | think you at
| east need clinical lab data, and | just haven't
seen any.

I don't know what to give these patients.

I don't know whether to give themstatins. | would
hope they would be on statins. | would
hope--again, | made this point earlier--1 would

hope that they would be on ACE inhibitors for
vascul ar renodel i ng.

So we are giving a drug directly onto the
vessel wall, and this is the first tine that | have
ever seen this in a device. W are not just
treating the lesion by opening it; we are treating
the lesion by chemically giving a drug that |
haven't seen any data yet in animal studies, for
exanple, that this is really a drug that works.
know it is anti-inflammatory, but how nmuch of the
inflammation is involved in the vessel and in the
changes that happen after angiopl asty?

So | amasking to go back, and | would
even like to know why Sirolinmus. There are other
anti-inflammtory agents. Wat was it about this

drug that was so specific and so unique that Cordis
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chose to go to this drug with Weth--and it is a
fine drug on transplant; we use it all the tinme; we
use it indifficult patients; it is a terrific drug
to use in transplants.

So one of ny questions again is
regul atory. Here, we are approving a stent with a
drug for a purpose that the drug as far as | know
has not been approved for, and nmaybe Doug can hel p
me clarify this.

I have other questions, but 1'lIl start off
with this one.

DR, THROCKMORTON: One question | think
can answer, and one question | amquite certain
that the Agency has not yet come to a place where
we can answer.

[ Laught er.]

DR. THROCKMORTON: We are tal king here
j ust about the drug-device conbination, so this
wi Il have no inpact on the | abel for the approved
drug product as it is administered as a drug for
system c use. That was the easy part.

The hard part, and the thing that we have
not yet finished grappling with, is the description
of the drug conponent of the drug-device

conbi nation here. | share your concern about the
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need for adequate information to patients about the
drug aspect of this conbination in the same way
that | know Dr. Zuckerman worries about the
adequat e description of the device part of this
combi nation for patients. Both of those parts have
to be adequately placed into | abeling.

For the drug, we are going to have to nake
deci si ons about what aspects about the consequences
of known system c adm nistration as far as adverse
events, drug-drug interactions, nonitoring, a black
box war ni ng--how many of those pieces would need to
be in this label for safe and effective use. And
wi t hout speaking for Dr. Zuckerman, | think we are
a fair way away fromfinalizing that discussion.

DR PINA: The sponsor said that they
actually had data available for lipid Ievels and
statins and background medi cations on the patients.
I"msure you nust have collected that on your CRF
forns, and |'msure you have CRF forns. This was a
random zed, blinded trial. But we haven't seen any
of that, so | amhaving a hard tine even
characterizing the patient popul ation other than
that they have a lesion, and | don't do
angi opl asty--1 am a noni nvasi ve cardi ol ogi st, but |

take care of patients with coronary disease--|
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woul d Iike to know what this popul ation | ooks Iike,
if this is a population that | amgoing to send to
my col | eagues, and they may indeed have a stent

pl aced.

Do you have that data, or will you be
supplying that data to the FDA?

DR POTMA:  Jeff Potma. | actually had
the uni que opportunity of personally review ng
about 80 percent of these angiogranms, and | can
tell you that the patients have focal disease where
they had their stent as influenced by the clinica
trial design, but they had the disease of
atherosclerosis in their other vessels.

I woul d echo your coments about the
i mportance of lipid-lowering therapy and secondary
prevention neasures, but not to treat the 15 to 25
mm segrment of vessel where we are trying to prevent
the intimal hyperplasia. The points that you are
maki ng about secondary prevention are points that
need to be done in all patients who present to us
with atherosclerotic disease. They all need to
have their LDL chol esterols of 70 or 80. That is
part of the normal clinical practice.

The one piece of data that | would refer

you to in the panel pack itself is the frequency of
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recurrent out-of-hospital myocardial infarction,

whi ch Dr. Donohoe nentioned earlier. Actually, if
the hypothesis is that the patients who receive the
Sirolinmus-coated stents do worse because of
pertubation to those | evels, you would not expect
to see a statistically significant | owering of the
non-Q M rate as you did in this trial

So | would argue that this is doing very
i mportant effects--one, to enphasize what you are
menti oni ng, that you have to |l ower lipids, and you
have to take care of secondary prevention--not for
the 20 mm of segnent that we stent, but for the
ot her 200 nm of vessel that we | eave behind with
atherosclerosis. Specifically focusing on the area
where the stent was placed, there were actually
| ess out-of-hospital non-Qwave Ms in those
treatment groups because the di sease of restenosis
was prevent ed.

So | don't think that there is evidence in
the clinical data with respect to out-of-hospita
recurrent Ms, but there is a higher incidence. In
fact, you could argue that the incidence is |ower
because you prevented restenosis.

So to echo your comments, yes, all

patients, interventional cardiol ogists,
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1 noni nt erventi onal cardi ol ogi sts, should know t hat
2 lipids need to be I owered, ACE inhibitors need to
3 be given, beta-blockers need to be given for al

4 patients with atherosclerotic disease. And the

5 patients in this trial were very simlar to the

6 patients that | treat in ny clinical practice. But
7 if we focus on that area that got the drug-eluting
8 stent, the actual recurrent M rate was | ower, not
9 hi gher, in those patients who received the

10 drug-eluting stent for the out-of-hospital no-Q
11 waves.

12 DR PINA: Thank you, and don't nove for a
13 m nute, because this is probably al so pertinent.
14 There were al so early nyocardi a

15 infarctions--there is a little bunp in that curve
16 early on the drug-eluting stent. They are snall
17 nunbers, but can you tal k about those?

18 DR POTMA:  Actually, if it is okay with
19 you, | would like to defer to Dr. Kuntz, because
20 those woul d be in the confines of peri-procedura
21 Ms. Sone of the issues about the CKMD versus the
22 [inaudi bl e] criteria nay come up.

23 I think nmy comments were specifically

24 out-of-hospital Ms, so maybe | could refer to Dr.

25 Kunt z about the pari-procedural Ms.
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DR. PINA: You may want to tell ne
somet hi ng about why triponi nes weren't measured,
since the mddle triponine |eaks.

DR KUNTZ: W didn't nmeasure triponines
in this study systematically, because not everybody
had triponines avail able to neasure. This study
was initiated 3 years ago, and there was a | ot of
[i naudi bl e] deci di ng whet her we woul d nmeasure
triponines. But not everybody had triponine
avai |l abl e, and there wasn't a standard established
at all the hospitals for the normalities |ike there
is for CKMD.

I think that if you are focusing on what
is the impact of this drug-eluting stent, the
concomitant nedical therapy in the atherosclerosis
portion of the patient disease, per se, just
followi ng up on Jeff's comments, we viewed the
segnent that is obstructive and easily treated as
transformng into a scar needs to be prevented.

Wth respect to disease that can occur at
the nontreated segnent, which was about 95 percent
of the coronary we don't put a stent into, we do
have two nmeasures of atherosclerosis progression
One is the instance of Ms that Dr. Potna tal ked

about, which was simlar between the two groups,
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1 and the other is the incidence of nontarget |esion
2 revascul ari zati ons whi ch suggests new | esi ons that
3 pop up and then you revascul arize, which is usually
4 around 2 to 3 percent, and they were also evenly

5 distributed. Actually, the estimate was a little

6 bit lower in the Sirolinus armthan it was for the
7 control arm but we would assune they were the

8 sarme.

9 So we had no evidence that the use of this
10 stent caused any increases in classica

11 at heroscl erosis mani fested events over the course
12 of 9 nonths in followp as new |l esions that grew or
13 M s that occurred.

14 Now, with respect to the peri-procedura
15 Ms, it is a very interesting issue, because in our

16 field, we are focused on neasuring even snall

17 | evel s of cardi ac enzyne el evati ons because of the
18 |l egacy fromthe Ilbllla inhibitor trials, as the
19 Ilbllla inhibitor trials have denobnstrated

20 definitively that they can reduce Ms, and the best
21 signal of neasurenent is when we actually neasure
22 slow levels of M using the CKMD rated at three

23 ti mes nor nal

24 This is traditionally a definition that

25 you woul d use if you are trying to use a device or
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a drug to prevent peri-procedural conplications.
Classically, in the stent studies, we generally are
interested in restenosis, so we have al ways used a
| ess sensitive and nore robust definition of M,
whi ch has historically been the Wrld Heal th
Organi zation definition of M, and that is a CK
greater than two tines nornmal, which happens to be
very much |l ess sensitive than CKMD at three tines
nor mal .

So if you are doing a study of Ilbllla
inhibitor's inmpact on acute conplications or
enbolic protection devices, you would want to use
the one that is very sensitive, because that is how
we can distinguish what is good. But if we are
| ooking at a stent study where we are trying to
eval uate inpact of restenosis, you don't want to
drown out the events of sensitive peri-procedura
Ms, we want to nake a nore robust definition, and
hence, our interest in using the WHO definition

We have the data broken down both ways.
When we | ooked at the peri-procedural M part, it
was equal ly distributed between the two arns.
There was no evi dence to suggest, either using the
robust definition or the sensitive one, that there

is an increase in peri-procedural myocardial risk
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associated with the inplantation of a stent.

And the conventional w sdom about what
causes those heart attacks is twofold. One is tha
there might be sone distal enboli particulate that
goes downstream and the other is there m ght be
pi nchi ng of sone old side branches that may cause
the smal|l enbolization. And they seemto be
equal Iy distributed between the two arns.

DR PINA: Al right. Let ne follow up
your point about the clinical events, either Q or
non-Q or acute coronary syndrone.

What about angi na? Do you have any
functional data, noninvasive data of ischenia, on
these patients? |1'msure a |lot of the physicians
actual ly got noninvasive studies, sine that's
pretty conmon.

DR. KUNTZ: Right. This is also an
excel lent question. It is sonething that we have
been westling with for a long time in clinica
trials in the studies that we have performed and
know t hat others have perforned. W have not been
able to conpletely classify angina in these kinds
of studies unless we use instruments like the
[i naudi bl e] questionnaire or other quality of life

i nstruments.

file:///C|/Daily/1022circ.txt (237 of 363) [11/20/02 1:17:29 PM]

t

on

237



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

So in studies where we are |ooking for
devi ces or drugs that generate new vessels, |ike
angi ogenesi s devi ces, angi na beconmes a very
important issue, and it is a very conprehensive,
frequent application of instruments by experts,
like the quality of life questionnaire, the
[i naudi bl e] questionnaires, that give us sone
measur e of angi na.

We didn't use that in this study because
the typical failure node clinically, whether right
or wong, has been the requirenent of repeat
revascul ari zation determ ned by the physician and
the patient in making the decision to cone back
into the hospital and getting repeat
revascul ari zati on.

The reason that we use that nore robust
endpoint is because there are 85 different ways of
doi ng noni nvasive testing, so it is very hard to
standardi ze that unless you actually put into place
a core |l aboratory and require people to do that.
Havi ng participated in studies where we tried to
establish Bruce protocol or nodified Bruce protoco
for the exercise test, we still have huge probl ens

in what people call "nodified Bruce," for exanple,

so it is inpossible for us to enforce a functiona
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study at 4 to 6 nonths to go forward, and that has
been very difficult to do in stent studies in
gener al

Mor eover, the reproduction of their
initial synptomatol ogy, which is probably the best
measur e of angi na--jaw pain, chest pain, or
shortness of breath--has al so been quite difficult
to do in these studies because many times, patients
enter into a study wi thout classifiable synptons
per se. They sonetines conme in because they have
heart failure, and they get diagnosed with a tight
stenosis, or they have other nmeasures of functiona
i schem a but no synptons per se.

And because of that heterogeneity, we have
never really relied on neasuring angina in having
outcones in stent studies, so we have al ways
traditionally focused on two endpoints--again,
right or wong, we don't know -which is neasurenent
of a narrowi ng portion with a sizable subset that
has angi ographi c foll omup, and the clinical need
for repeat revascul arization that is externally
adj udi cated by a committee that would say that
gi ven the unique data of this patient on a
patient-by-patient basis--that is, return of their

chest pain and a positive stress test, however it
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was done, and the findings of the cath | ab,
validated by a core |lab--the commttee woul d agree
that that was an appropriate revascul ari zati on, and
that gets counted as an endpoint.

That is why we have ended up with these
extrenely robust endpoints of repeat
revascul ari zation rather than comon frequency of
angi na.

Now, after all that explanation, we do
have measures of angina that we can actually
calculate, but | just think they will be noisy in
general ; but we can sunmarize those.

DR PINA: | agree with you that there are
lots of different ways to | ook at ischem a--sone
peopl e |i ke ECOs, sone people like stress. Do you
have any functional data, regardless of how the
investigators did it? Every center may have their
own way of doing it. | know we |ike dil butam ne
[ phonetic] ECCs.

DR. KUNTZ: We do capture in the
pre-revascul ari zati on categorization, CRF, we do
actual | y docunent what functional study they had
and what synptoms have they had. That is actually
al nrost a narrative form because the potential set

of all possibilities is enornous, and it would just
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be a matter of classifying those, and trying to do
that before, you have lots of bins with |ots of
different counts and so on, but this is a large
enough study that we could actually try to do sone
col l apsi ng of endpoints to get a neasure of angina.

DR PINA: | think it would be an
interesting piece of information to see how nuch
i schem a--you've got a |lot of diabetics, so you're
going to have a | ot of people who have no pain but
in fact may have a positive study, a positive
noni nvasi ve st udy.

DR KUNTZ: Right.

DR. PINA: | have no nore questions, M.
Chai r man.

DR LASKEY: Dr. Bailey?

DR BAILEY: | want to also conplinent the
sponsor as well as the FDA. This is one of the nore
informative packets that | have seen. | wll focus
primarily on statistical issues.

I think the data on face value forma
pretty good overall picture of benefit with respect
to the endpoint that was the primary endpoint.

This primary endpoint is obviously not an
angi ographi ¢ endpoint, and it is really not exactly

a clinical endpoint in the sense that out in the
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real world, people don't get angi ograns 8 nonths
after they have a procedure. So the blip that we
have seen really is, you mght say, an artifact, or
at least at a very minimum if you really wanted to
estimate the inpact of the therapy in the absence
of routine angi ography, you would probably want to
extrapol ate those lines out to wherever and hope
that your extrapol ation was correct.

So | think we can appreciate the endpoint,
and it is very dramatic, but keep in mind that it
is not really a pure clinical endpoint--"pure"
isn't the right word to apply to a clinica
endpoint, | guess--but it is reasonably convincing.

I wanted to ask one question on this issue
of blinding, which I think you can bel abor, but
revascul arization is an el ective procedure. You
were just talking about stress-testing. |If you
were to try to categorize the reason for
revascul ari zation, it would be interesting to see
what percent of the time it was for synptons or for
i schem ¢ response versus just 50 percent stenosis.
And indeed it would be interesting to | ook at the
rate of revascularization conditional on the
percent stenosis conpared between the two treatnent

groups.
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I don't really think that blinding is a
serious issue here, but it is sort of a nagging
concern whenever you have a sonewhat behaviora
endpoint. | wonder also if one wanted to create an
endpoi nt that was perhaps | ess susceptible to the
behavi oral issue, what about taking all of the
early revascul ari zati on as nonel ective in the sense
that the angi ogram was early because it was
nmoti vated by sonething, but then, instead of taking
revascul ari zation at the routine angi ogram | ook at
the percent stenosis and put that together. So in
other words, it would be sort of a conposite
endpoi nt where you would take the early
revascul ari zation as a real clinical endpoint, but
when you get to the sort of study angi ogram then
just look at the percent stenosis and see whether
there is a 50 percent restenosis or not.

So that is ny thinking on the endpoint,
and | don't think it is a major concern, but I
think it would be hel pful to know how often the
reason for revascul arization was just the fact that
you see the 50 percent stenosis versus sonething
pronpted doi ng sonething to help the patient for
sone ot her reason.

Now, having said that, as | said when |
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started, | think the overall results are fairly
compelling, and | think the main issue is what
patient population it can be extended to. And |
thi nk most of the comments that have been made
around the table here, I would agree with, in
particular the fact that you have got to apply the
indication to the nethod that the people use out in
the world to select the patients. So it has to be
made very clear that if there really is a
systematic bias with quantitative coronary
angi ogr aphy, one shoul d make the indication
correspond to the visual readings, or else one
shoul d reanal yze the data perhaps that way and see
if that makes any difference.

This is sort of a dilemm. In any clinical
trial, you have an overall result, and then, how do
you apply the results to--what patient popul ation
do the results apply to?

It is fortunate when they are as strong as
they are here, because you feel nore confortable
applying themat least to the patients within this
study. But | really do have serious concerns about
extrapol ating the results beyond the borders of the
patients who were recruited into this study, and

that is where | think the different nodels that Dr.
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Hyde presented or that Dr. Kuntz presented--we can
di sagree about what the nost accurate nodel is, but
the point is they are all plausible, and it is very
i nportant whi ch nodel you use when you go to trying
to extrapol ate them beyond t he boundari es of the
patients recruited into the study.

I would argue that even within the
boundaries of the patients in the study, if you
have a very snmall fraction of patients in a certain
category, it is hard to know exactly how strong the
evi dence has to be with that specific subset.

Clearly--and again, it is the sane dil enmma
we al ways have--say your results apply to nen and
worren, but you only had five wonmen in the study.
Qoviously, that's not fair. Well, what is the
right nunber? That's a hard question to answer.

But | think we are nmpost confortable when you can
use internal data w thout maki ng any assunpti ons,
and of course, usually, we don't have the power to
have that | uxury.

So | think | would tend to conme down that
I amfairly confortable applying it to the patients
who were recruited into the study, but I am not
very confortabl e extrapol ati ng beyond that because

of a sensitivity to which is the right

file:///C|/Daily/1022circ.txt (245 of 363) [11/20/02 1:17:29 PM]

245



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

246
extrapol ati on nodel .

And by the way, | think that, yes, it is
true that--1 would refine the comment that Dr.
Kunt z made that biology is |linear by saying that
nmost bi ol ogi cal studies that we do don't have the
power to detect nonlinearity.

I think we are all in agreenent that the
exclusion of the patient who didn't nmeet the entry
criteria even though they were already randoni zed
is legitimte. | would just prefer to say that it
is legitimte even though it is not an
intent-to-treat analysis. Let's hunor the
statisticians, and let us keep the purity of that

term but go ahead and defend your right to do

sonething else. | think that is reasonable.
kay. | guess | should nmake at | east one
comrent about the historical controls. | think

this is a reasonable thing to look at in terns of
conparing the previous experience with the
angi opl asty patients. However, | guess one question
I have regarding that is it is not the Bayesian
analysis, it is a Bayesian analysis. | think it is
comrendabl e to incorporate the variability amongst
those results in the different studies, but why are

we then referring to the nean of those results
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rather than the best of the results for
angi oplasty? It is not really the nost
conservative analysis you could do, although I
think I heard soneone say that the results, if you
just took the best angioplasty results, were stil
significant.

But relevant to this sane issue, | think I
heard Dr. Hyde or soneone el se coment that the
definition for the main endpoint was different, or
the current definition of MACE was different than
it had been in the previous angiopl asty studies.

If that is true, | think that that is a very
i mportant thing that would need to be addressed
before relying on this conparison.

Getting back to the endpoint, | wonder if,
had the results been | ooked at by subsetting which
group had angi ography--in other words, are the
results simlar in the group that had angi ography
versus the ones that did not--that woul d be one way
of looking at this sort of observation bias.

I think those are ny comments.

DR KUNTZ: 1'll address those issues
whi ch are very valid, and thank you for those
conment s.

Wth respect to understandi ng howto

file://IC|/Daily/1022circ.txt (247 of 363) [11/20/02 1:17:29 PM]



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

det er mi ne whet her someone appropriately got treated
or not when they cane for angi ographic followp,
the Cinical Investigation Adjudication Conmittee,
because it is blinded, has an algorithmthat they
follow In general, they require--and this is a
conmittee of approximately 10 cardi ol ogi sts who
meet every Wednesday night to discuss these issues
and have done over 8,000 cases in followp in the
last 5 or 6 years, and it's the sane crew-they
requi re anybody who has a narrow ng between 50 and
70 percent to denonstrate sone |evel of either
recurrent angina or functional study in a
case-by-case uni que basis. So when a patient cones
back and gets treated, we should have the
angi ogr aphi ¢ dat a.

For narrow ngs | ess than 50 percent, and
someone actually treated them they require extreme
data like a very early positive functional study,
or else they would discount them Then, they can't
|l ook at it as clinically-driven

If it is between 50 and 70 percent, they
require at least recurrent angina on a narrative or
a cap report [phonetic] denonstrating a functiona
study or the functional study itself.

And we have extensive researchers who go
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out and find this stuff if it is not in
[inaudible] form And in general, if the stenosis
by QCA is over 70 percent, npst people woul d agree
it is probably appropriate that the patient cane
back, because it is hard to explain how a 70
percent lesion or tighter, especially using the
current QC algorithns we have, would not be human
anatomically inportant. So they do use that.

And when they do find those approaches, on
page 57 of the panel pack, in Section 531, you wll
see that there are those patients with
clinically-driven and non-clinically-driven
[i naudi bl e] adjudication to denonstrate which ones
actually get thrown out and which ones [inaudible].

I"lI'l just read the nunbers for you. The
clinically-driven TLRs is 4.2 percent for the
Sirolims armversus 16.9 percent in the contro
arm And those cases actually received TLR, but
the conmittee actually threwthemout. It was 1.9
percent for the Sirolinmus armand 4.0 percent for
the control arm So actually, there was al nost
2-1/2 times nore rejection of TLRs in the contro
armthat were inappropriate [inaudible] Sirolinus
arm

So that just shows the nechani sm of how
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the conmittee works and what they actually do to
det er mi ne whi ch ones- -

DR BAILEY: And they were rejected
because--what--1ess than 50 percent stenosis?

DR. KUNTZ: They woul d have | ess than 50
percent stenosis without controlling systens, 50 to
70 without recent function study [inaudible] would
be the main reason to throw themout. So they
revi ew each case on their own, and since they are
bl i nded, they determ ne whether they were actually
clinically-driven, taking all of the [inaudible].
So the data is internally consistent with them
acting in a way to screen, to try to get
appropri ate- -

DR BAILEY: But the don't screen the
non-revascul ari zations to see if that is
appropri at e.

DR. KUNTZ: They al so do screen the
non-revascul ari zati ons.

DR. BAILEY: Do they?

DR KUNTZ: Yes. So that we have another
formfor followip, that if patients have a positive
angi na or function study in their clinica
foll owup, they actually investigate those

i ndividual s,and if they have a positive stress test
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and have not had an angi ogram or had an angi ogram
but were not treated, that's another signal that
comes up.

DR BAILEY: So is your endpoint based on
the appropriate treatnent?

DR KUNTZ: Correct.

DR BAILEY: So it is sort of an intention
to treat.

DR KUNTZ: You will find in an Anerican
i nterventional investigative group that not too
many peopl e squeak by without being treated. So
that possibility--

DR. BAILEY: How many changes were nade?

DR. KUNTZ: | amnot quite sure. There
may have been just a half a percent or a percent
that actually get upgraded, but we actually have
those nunbers, and we can give you those. But we
do upgrade sone who don't get treated, but it is
not often that we see that with investigators,
especially if they come back with angina or a
st udy.

So to your point that the angi ogram does
interfere with the clinical outcone, there is no
question it does, and that's why we put all these

mechani sms in place that try to mnimze that
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effect.

I think the point that we were trying to
make was that the frequency of those patients who
have those | esions that had to be adjudicated was
four or five times higher in the control armthan
it was in the active arm and that's why you wl|l
see nore events occurring there. Even if it were
evenly distributed with no bias, you would expect
to see nore events occurring just because the
opportunity is there; there were nobre narrowi ngs in
that group.

The other inportant point is that one
could ask why didn't we just view this study on a
clinical basis--and we would have all |oved to have
done this clinically as well, but we--and | think
the FDA woul d agree--al so know that it is inportant
to get angi ography foll owup on these patients as
well. It is inportant to | ook at the angi ogram
because we have discovered in sone forms of
radi ation therapy, for exanmple, and others, that
there are patterns of restenosis that actually
suggest harm or probl ens associated with that, and
in |looking at a new therapy, the angi ogram actually
is a very inportant way to neasure the nechani sm of

narrow ng. And there are certain patterns that we
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are famliar with that are good and bad patterns.
So necessarily this was actually a pretty
rich and | arge angi ographi c subset because we
wanted to have power to detect any kind of endpoint
that m ght be problematic, including the
observation of |ate aneurysns, which we can detect
by angi ography, and patterns of [inaudi bl e]
stenosis and others that we have seen with other
t herapi es, for exanple, de novo radiation therapy.
So we were caught between a rock and hard
place in trying to provide a study that was | arge,
conpr ehensi ve and had el ements of angi ographic
foll owup that woul d apply to those data and
clinical followp. W tried to strike a bal ance by
havi ng about two-thirds of the patients required
for angi ography and one-third not and | ook at those
cases overall with these nechanisns to try to
mnimze any of the interference that m ght happen
fromthe requirenent of a |ate angi ogram
The second question you tal ked about was
extrapol ati on, and again, as Dr. Hyde pointed out,
this is the art of statistics and how to actually
| ook at the data per se.
I think there are a variety of different

ways to evaluate the nodels, and | think that they
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are all kind of exciting, and fromlinear and
nonl i near nodels, we learn a | ot about how patients
respond.

I think that you are right that in the
boundari es of what we have brought in as
eligible--and I think if we were to focus on the
di mension of lesion length, 50 to 30, we have
pretty good evidence that it worked in those
ranges. That is, when we took patient who were 20
mm or greater--although, as Dr. Hyde pointed out,
it only represented about 20 percent of the
cases--there was still significant benefit even in
that subset on [inaudible] analysis for Sirolinus
compared to control. And our estimations mght be
different--there nmight be a reason to use nonlinear
versus linear, and we have certain preferences and
so on--but | think that in general, the data itself
| ooked like it was relatively constant when we
broke theminto their bins over that range.

So the fact that the boundaries of the
patients--we asked patients to cone in who had 50
to 30 mmin relation to length by the
i nvestigators; we used a random zed trial that was
positive in substantial portion, and when we | ooked

at the S demands [phonetic] over that bridge, they
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still seened to preserve the sanme distance of
benefit overall, and the subsequent analysis of
those greater than 20 still showed statistica
significance

| feel pretty confident that this thing
works within 15 to 30 mm per se. Can we
extrapol ate beyond 30 mm? Well, we start to get to
a point where we have |l ess than 10 percent of beta
above 30 nm so it is going to be difficult to
extrapol ate at that |evel

If we | ook at the dinension of vessel size
per se, we actually started with 2.5 to 3.5, but we
did still work with snaller vessels and slightly
hi gher vessels per se. |If we |look at those zones
of extrapol ati on outside the boundaries, they do
continue in their S denands, but they do fall off
in their power to detect that.

If you were to invoke that at 3.5 to0 4.0
mm the vessels would change in their physiology so
that they wouldn't show the benefit--or, for
exanple, 2.25 or down--then, you m ght be concerned
that we don't have enough data to nake that
inference per se. But | think if we go fromthe
values of 2.5 to 3.5 and |l ook at the | eaks that go

over, | feel confident that we can show a benefit
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from2.25, at least, and probably a little bit over
3.5, because the data are very strong. And as you
know, when the vessel gets snaller, they have
[inaudible] that is where we stand [inaudible] of
those boundaries, but | think | agree with you that
within the boundaries of the eligibility, | think
it is pretty solid; extrapolating much beyond that
is very tricky.

DR BAILEY: Not the eligibility, but what
you actually get.

DR. KUNTZ: Well, there is one thing
[i naudi bl e] your next point, which is if you tel
an investigator to do 15 to 30, and then you
actually get 10 to 40, we have to understand what
it means to get a label for 15 to 30, because if
they continue to get 10 to 40, obviously, you may
end up with what you tell somebody [inaudible] what
you actually get.

So the nost conservative approach,
think, would be to | ook at the boundaries of what
the criteria were to get into the trial, because
that is what we ask the investigators to do, and
then we got back this sanple which is slightly
wi der than that.

So | think the decision to go either to
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the boundary itself or the eligibility or slightly
beyond that just depends on how confident you are
about the popul ation group or the sanple size and
t he zones.

DR. LASKEY: Can | ask a question here?
This is the best ook at the data. Wen you apply
these nodels to the popul ati on that was devel oped,
it gets worse fromthere. So this is your best
shot, and if it's tenuous at the end, it's going to
be even nore tenuous or maybe not even P equals NS
when you get to not this popul ation

So do you want to qualify these nodels as
they apply to the fringes?

DR. KUNTZ: Actually, | think this gets
into sone hairy statistical stuff, and | think the
issue is that you | ose power once you go to the
edges of anything. |If you |ook at any sampl e space
for which we define the eligibility criteria, and
the core of that was in the central part of the
sampl e space, and we go to the edges, nost of the
time in random zed trials when you have a positive
result, you actually make an inference about what
the eligibility criteria were. That is classica
in a random zed trial

In this situati on where we observe areas,
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we have two ways of telling whether the treatnent
effect is effective. One is to |l ook at the overal
power for the individual small zones on the edges,
and we | ose power because the sanple size falls

of f.

The other is to look at the actual raw
estimates thenselves, and the raw estimates do
mai ntain their distance out at the edges.

So | would say that the data is consistent
with working at the edges, it is just not proved
that that small area is independent to show that.

DR BAILEY: | think Dr. Hyde presented
the various cutoffs and found that when you | unped
everybody over--what was it--3.5, | think, it was
significant, which would tend to inply that at
| east the applicability goes sonmewhere into that
range, but we don't know how far.

DR KUNTZ: Just to finish up the last few
poi nts that you nade, the small vessel analysis,
whi ch was an anal ysis in which we pool ed three
previous trials using Bayesian techniques to add a
conponent of variance for between-trial variance,
proj ected an overall S demand of the outcome which
was a central estimate and not a high estimte.

That's how we ended up with the noninfornmative
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prior.

This is a technique that we have used in
estimating large sanple size of the stents and
trying to look at registries and seeing it there if
a new registry matches up with an adjusted prior
distribution from say, a bunch of stent trials.
That technique is hel pful because in this specia
case, we will never see a study in the future of
bal | oon angi opl asty versus stenting for snall
vessels. Stents are so prevalent right now that we
can never envision that we would ever be able to
performa [inaudi bl e] study using balloon
angi opl asty in one group versus stents in another
in Anerica. | just don't think that is going to
happen.

However, there were four studies done in
Europe and in Canada, and four random zed studies
with sanpl e sizes between 300 and 500 patients
denonstrated in two studies no difference between
bal | oon angi opl asty and stenting and two studies
denonstrating a significant benefit for stenting.

So four studies with over 1,200 or 1,300
patients denonstrated that the stent in snal
vessels is at | east as good as ball oon angi opl asty

and possibly better.
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So with the conbi nation of a Bayesi an
anal ysis and the fact that the patients with smal
vessel s had benefit for Sirolinus conpared to
control, | think it would be safe to say that the
Sirolimus is at |least as good as or significantly
better than angiopl asty, because the stent armin
four randomi zed trials has denonstrated that stents
are the same or better than ball oon angiopl asty.
Hence, the system of Bayesian anal ysis where we
actual ly used previous studies in the balloon
angi opl asty era to pull back in.

So neither of those approaches is
obvi ously direct random zed data, but | don't think
it is possible to do a random zed trial anynore of
standard stenting versus bal |l oon angi opl asty.

But those pieces of information are
actually pretty strong, | think, as indirect
support to suggest that this has benefit.

DR BAILEY: Obviously, there is always
the issue of historical controls. | guess my point
was that you used the mean of the three, but the
nmost conservative approach would be to take the
best shot, the best result, for angioplasty. That
was all.

DR KUNTZ: Right. | understand.
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1 You had a final comment about angi ography

2 per se--1 can't renenber what the conment was,

3 maybe | addressed it in the previous comment.

but

4 DR BAILEY: Analyzing the data by the

5 subgroup defined by who received routine

6 angi ogr aphy.

7 DR. KUNTZ: Yes. That is performed, and
8 we do have that analysis as well. W do have an

9 anal ysis that separates out those patients who were

10 prespeci fied to have conpul sory angi ography versus

11 those with just clinical followp per se, and we

12 see the sane differences. W just see a | ower

13 rate, as expected, in patients with clinica

14 followp w thout introduction of angi ography. So
15 as in every study we have ever seen--

16 DR. BAILEY: You have simlar separation,
17 but not the blip.

18 DR KUNTZ: Right--simlar separation in a
19 di stance, but the blip is in part due to actua

20 deserved clinical difference in restenosis, and

21 obvi ously, some conponent is driven by the

22 angiogramthat we will never be able to get out

23 even with [inaudible].

24 But the data is consistent in those cases
25 that didn't require angi ography, and we still have
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the same difference in clinical outcones when
angi ography wasn't interfering with their
eval uation of clinical [inaudible].

DR. LASKEY: Before we get to the pane
di scussi on of the questions to us, does anybody
have a single, solitary question to ask of the

group or the FDA?

Yes?
DR KRUCOFF: Actually, | lied to you
Warren. | have two singles.

I have one question for FDA, and | guess
I"msitting here, just trying to sort out this
whol e snmal |l vessel business. As | look at it, and
I look at the distribution here, what the origina
trial design that was approved as an IDE did, if I
understand you all correctly, was approve the use
of an unapproved bare netal stent in patients down
to 2.5 mmvessels, random zed agai nst an
i nvestigational conbination of a stent with a
drug-el uting pol yner-coated surface in patients
with 2.5 nm vessel s.

Is that right?

DR. ZUCKERMAN: Yes. The original intent
of the trial was to try to design a real-world

trial, and that's why the inclusion criteria were
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2.5 to 3.5, less than 30 nm

A frequent criticismof FDA previously has
been that in the coronary stenting trials, we have
evolved into a situation where our approved stents
are in a range that only covers about half of the
patients treated in the United States, which is not
ideal. W can debate ad infinitumwhy that has
happened, but here was a chance to try to get data
in anore realistic range--the 2.5 to 3.5 range.

The tradeoff that FDA accepted was that in
the 2.5 to 3.0, the control and the randomn zed
trial would be a bare stent. That is why kind of
as additional external data, we |ooked at the
Bayesi an net hodol ogy in which we were able to
i mpute what woul d happen if we were actually able
to include a balloon angioplasty three-armtri al

There was never any intent fromFDA s
perspective for this type of trial then to result
in a request fromthe sponsor to result in a
| abel i ng basically where the whole world of
coronary artery disease could be stented in one
sense. Again, where one has a label from2.25 to
5.0, given that lesions are in the eye of the
behol der, this kind of inplies that significant

| esions are anenable to treatnent with a
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drug-coated stent.

We woul d see the need for doing
a--usually, our advice is to do a trial in this
medi an range, the 2.5 to 3.5, the small vesse
range and the | arger vessel range, which night
i ncl ude SVG graphs.

DR KRUCOFF: So, of the it |ooks |ike 268
if I'"'mreading this right--patients with 2.0 to 2.5
vessel s who were random zed primarily in this
trial, did the informed consent document actually
tell patients that if you have a snmall vessel, you
are going to be random zed between two
i nvestigational therapies?

[ No response. ]

DR KRUCOFF: Ckay. Then, ny | ast
question--1 happen to agree with Rick. | don't
think there is a chance in the world that you could
do a trial against plain balloon angioplasty in
smal | vessel s because it is sinply not being done
in the comunity. And you can acknow edge that,
but I think that with acknow edgi ng that, we ought
to just analyze the data froma randonized tri al
where you have 124 patients in each.

Now | go back to your tables, Rick, which

were not in the panel pack, so |'mgoing to
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apol ogi ze for mssing this on the first pass. But
what | don't see out of all your 16-cell tables is
the primary endpoint. AmI| missing that? Do you
have these tables for target vessel failure?

DR. KUNTZ: W do have the anal ysis, and
we didn't bring that, because we were trying to use
it to look at restenosis per se, because the risk
of restenosis is worth focusing on.

I don't think we have that data--

DR. KRUCOFF: Al right. Just because
think ultimately, at least for me, the issues are
going to be not what the inclusion criteria are for
approval and for |abeling of the product, but
outside of the inclusion criteria, where do you go
on assunption or on data, it would be hel pful for
me to see that.

And just as a double footnote, your
manuscript--it is a four-by-four table, not
t hree- by-three.

But if you have these tables for target
vessel failure, that would hel p ne.

DR KUNTZ: Yes. M guess is that if we
did it for target vessel failure, the treatnent
effects would be | ower because target vesse

failure adds to M and death, so it would round
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266
out, and ny guess is that the averages would be in
the 40 to 50 percent range for treatnent effect
overall for the TVF part, so therefore, 60 to 80
percent for the clinical restenosis. That's the
mai n difference in TVF and TVR

DR, KRUCOFF: I n the big vessel/short
| esions and the small vessel/long | esions?

DR. KUNTZ: Well, we know that the main
driver of TVF is the TVR conponent. It is about 90
to 95 percent of the conmponents of TVF. So we
woul d be | ooking at al most a nmap of the sane thing.
We woul d just be adding equally to both arns one or
two percent of death and M for the cells, and they
woul d be extrapol ated because there weren't that
many deaths and Ms that have been followed. So it
woul d be just Iike adding one or two percent per
cell. And when you bring both up, the differences
becone rel atively | ower.

DR. KRUCOFF: That's assuming that in fact
it is not related to size or--

DR KUNTZ: Well, | can tell you what that
is right now, because we don't see that these
thi ngs ever have influenced M. W have actually
| ooked at those, M and death, which is a very | ow

frequency, and we have never been able to find a
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significant predictor. So we would have to
extrapol ate out the average.
Questions and Answers for Panel

DR LASKEY: At this point, | think the
panel is hopefully prepared to address the
questions put to us, so Drs. Donohoe and Kuntz,

t hank you, squared. You have been very hel pful.
Thank you so rmuch. I'Il ask you to step back.

If we could put the questions up now and
nove on.

I s anybody on the verge of |eaving for the
airport? Dr. Bailey, are you okay? kay,
everybody is staying.

This is the part of the nmeeting | enjoy
t he nost--devel opi ng consensus.

The first question? | ampro-MAC. This is
addressed to Dr. Waxman and people at TCT who are
MAC- hosti | e.

DR ZUCKERMAN: Dr. Laskey, since you have
the questions, do you just want to read thenf

DR LASKEY: That's fine with me.

kay, Panel. The first question is on
eval uati on of safety.

"The safety endpoints evaluated in the

SIRIUS study included: MACE to 270 days; with the

file:///C|/Daily/1022circ.txt (267 of 363) [11/20/02 1:17:29 PM]

267



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

7.1 percent versus 18.9 percent rate at 270 days;
stent thrombosis to 30 days, 0.2 percent in Cypher,
0.2 percent in the bare stent; and | ate thronbosis
to 270 days, 0.2 percent in Cypher versus 0.6
percent."

"Do the data submitted on the Cypher
product provi de adequate assurance of safety?"

[ Pause. ]

DR LASKEY: | sense there is consensus
anongst the panel that it does provide assurance of
safety.

DR WVHI TE: Can you better define that?
Is that safety to 9 nonths? 1Is that [ong-term
safety?

DR LASKEY: As they apply to the data
provided to us, to 270 days; we have not seen
safety data beyond 270 days, so | think our
comments for acceptance of this data are linmted to
that. We would like to see additional data, and
think that will be forthcom ng in additiona
conment s.

The second question, along the lines of
eval uati on of safety: "The applicant has requested
approval for a range of stent dianeters and | engths

and corresponds to a nominal drug dosage as high as
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399 nicrograns. The ani mal studies conducted by
the applicant on doses higher than 180 m crograns
were limted to 30-day study. The SIRIUS study
only evaluated 15 subjects who received stents with
a total nominal drug dosage greater than 350

m crograns. "

"Gven the limted preclinical and
clinical information outlined, please conrent on
whet her there is adequate evidence to support the
use of stent dianmeters and lengths--that is, 4.5 mm
and 5.0 mmdianeter with a 33 nmlength--with a
nom nal drug dosage greater than 350 mcrograns.”

DR. KRUCOFF: Can | propose that we
actual |y address drug and polyner in this and the
very next set of questions together, since | think
the issues are largely around di nensi on and whet her
or not there is data to support it?

DR. EDMUNDS: Let's answer the question;
it just confuses ne.

DR. LASKEY: So we do not have adequate
evi dence in this range?

DR. EDMUNDS: | disagree. W have shown
no evidence that there is really any systenic
toxicity to this drug. It is a topical agent, and

it is proportional to the anobunt of release to the
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amount of area that it touches. | don't think we
need to conplicate it any nore than that.

DR LASKEY: Do ny colleagues concur?

DR. KRUCOFF: | don't think we have any
data in these areas, and | think the answer to the
question has to be that there is no denobnstration

DR WH TE: | would concur with that, M.
Chai rman, on system c exposure--1 have already
spoken to that.

DR LASKEY: Along the lines of what--and
I think this is a good tinme to interject the
carrier issue or--however you want to call it--the
pol yner issue, but when the drug is gone, all that
is left is the polymer. W don't have any idea,
other than extrapolating the experience with this
polyner in joints and | enses, what the action of
that, quote, "inert" polymer is on the vessel wall.

We do know that there are many carriers of
ot her substances which elute other substances which
are highly toxic to the arterial wall by
thenselves. So | agree with you that we can't
divorce the carrier fromthe drug, particularly
when the drug is gone. So that remains an issue in
my mind, and | think we should devel op sone verba

consensus on that issue.
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DR WH TE: But Warren, | guess |'m
asking--1 would defer to our pharmacol ogy
col | eagues here--but what | heard presented--and
guess we don't have evidence of this--is that there
are different doses with the stent, but it is
evenly applied along the stent, and the way these
devices will be used will induce, | think, a |arge
variability in the total dose received

It would be nice to see what the
gentleman, | think, fromWeth said, which is that
it doesn't matter--1 mean, that it is such a short
peak that it doesn't matter. It would be nice to
see sone dose-response data that assured us that
even at toxic levels, it wasn't.

Maybe that just hasn't been presented
plainly or clearly enough to us, because he seened
to be pretty confortable that fromthe oral doses
of this drug, it didn't seemto matter very nuch.

DR. CANTILENA: | would just conmmrent that
in terms of system c exposure, this is sort of an
ongoi ng slow rel ease for up to 6 weeks. 1In the
calculations that | did with Dr. Throcknorton, we
started with the slide that was shown by the
sponsor as a total dose of 150 m crograns,

resulting in a peak concentration of 0.6, and then
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we heard that the highest dose woul d be exactly 10
times that, which, assuming linear, which | think
you can, you are up to 6.0, and then, in the
wor st -case scenario, if you have an ongoing
i nhibition of CYP3A, you would increase that al so
by a factor of 10.

So | think there is the possibility, which
I think can be easily confirmed with a short study
that can easily |ook at that.

DR LASKEY: That woul d be the answer to
(b). I think it is fair to say that the panel does
not certainly have consensus on whether there is
adequate data here. Gven that, there night be
adequate data with, as you suggest, Dr. Cantil ena,
an additional study of drug dosage, systenic dose
at doses greater than 350 nicrograns.

Good.

DR KRUCOFF: | just want to reenphasize
the di fference between--we are tal king about a
topical application versus a system c application,
in an environment where | think we all would have a
| ot of questions about how inportant it is to
cover--to use a little longer stent as part of the
topical application. That is where | just don't

see that we could say that we have data, other than
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by doing what to ne would be a pretty
straightforward extended regi stry or subsequent
study to get the data.

DR LASKEY: Are you happy with that, Dr.
Zucker man?

DR ZUCKERMAN:  Yes.

DR LASKEY: Ckay.

"Additionally, the nom nal amount of tota

pol ynmer ranges from 208 to 1,184 mcrograns for the
currently requested range of stent sizes. The
ani mal studi es conducted by the applicant on

pol ynmer dosages hi gher than 500 mcrograns were
limted to 28-day foll owp. The nom nal total

pol yner ampunts tested in the SIR US study ranged
from 208 mcrograns to 520 m crograns. "

"Pl ease coment on whether there is
adequat e evi dence to support the use of stent
dianeters and |l engths--that is, 6-cell and 7-cel
stents in lengths of 23, 28, and 33 nmm and 9-cel
stents in lengths of 18, 23, 28 and 33 M -with a
nom nal pol yner dosage greater than 520
m crograns. "

I think the answer is "Not really; we
don't know. "

"If not, what additional studies or
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i nformati on woul d be necessary to support the
safety of stents with a nomi nal polymer dosage
greater than 520 m crograns?"

Vel l, the sane answer, but | would
probably ask for an additional |ength-of-tinme
study. Again, if we are looking at the effect of
pol yner when the drug is gone, | would probably
| ook at nore than 28 days.

DR. EDMUNDS: Warren, | object. W don't
have the data--that's a given--but | don't think
the question is rel evant when we haven't shown that
there is any systemic toxicity at the doses that
we' re tal king about.

DR LASKEY: |'mnot sure if this is about
systemc toxicity, Hank. This is toxicity to the
wal | , perhaps.

DR KRUCOFF: O the different between an
i ntentional --

DR. EDMUNDS: You have no data to show
that there is any injury to the wall

DR KRUCOFF: But there is no data to say
that if you line 60 mMm of the wall with this
stuff--which the "full metal jackets" concept here
is very much in the therapeutic potential of what

woul d be the best result or what m ght open a whol e
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new door of unanticipated results.

DR. EDMUNDS: If you've got a rash one inch
square, and then you have a rash three inches
square, you just add to the surface, and the dose
and the surface go up together linearly. That's
the way | see it.

DR. CANTILENA: If | could just respond to
that, you do have evidence of systenic
exposure--blood levels fromthe stent--so you can
extrapolate that if you increase the dose, you wll
probably increase the concentrations in whole
blood. So that's your system c exposure, and then
the drug | abel talks about the relationship between
system ¢ exposure and adverse events.

So | think it's not that nuch of a junp,
and |'mjust saying that you don't have the actua
studies here, and there is a reasonabl e chance that
the toxicity is probably going to be significantly
lower fromthe stent. But if you get back to
pl asma | evel s or--excuse ne--whol e blood | evels,
you do have the possibility of conparabl e exposure
at the higher dose. It is not something, | think,
that is extrenely far-fetched

DR. EDMUNDS: Can | respond?

DR. LASKEY: Pl ease
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DR. EDMUNDS: |In a transplant patient, you
get 17 tines the hi ghest dosage, and you do it
chronically, and there is no problemattributed to
this drug.

DR. AZIZ: | think in the transpl ant
situation, you do get higher lipids as a result of
that. Although these levels aren't as high as the
transplant group, | think we should bear that into
account, that there is an effect of higher |evels
in transplant patients.

DR. LASKEY: And we're not talking about
transpl ant patients here.

Yes, Chris?

DR WVHITE: And the other thing is to keep
in mnd the difference between the system c drug
i ssue and the local polyner issue, because the
pol yner issue is not systemic; the polymer issue is
the artery. The sponsor described an inflammtory
response. What happens in 2 years?

DR. LASKEY: That was mny point, exactly.

We don't have consensus, but we all agree
that we need nore data.

The third question along the eval uation of
safety: "In SIRIUS, the Cypher group had 19

percent rate of inconplete apposition at foll owp
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versus 9 percent for the control." Cbviously, this
is inconplete apposition by I'VUS. "This included a
10 percent rate of late inconplete apposition for
Cypher versus zero percent for the control. In
RAVEL, the rate of late inconplete apposition was
21 percent versus 4 percent for the control."

"There was no obvious clinical correlation
between | ate apposition and adverse events. Pl ease
comrent on whether additional information is
necessary to evaluate the significance of late
stent mal apposition found in the clinical studies.”

I think it is fair to summarize that the
panel is saying we don't know what it neans,
whether it is just an IVUS curiosity or has
potential clinical significance, and that followp
beyond the data provided to us is certainly
somet hing that we would be interested in seeing, if
not requiring.

If I'"mnot mstaken, does RAVEL not go out
to 2 years? Don't we have 2-year followp on late
stent mal apposition in RAVEL--18 nonths. So you
have sonme of this, but again, it's an issue that
needs to be put to rest in terns of whether it is a
curiosity or a marker for adverse events.

DR ZUCKERMAN: | guess the question that
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| have, Dr. Laskey, is that during pane

di scussi on, note was made about the small nunbers
in the IVUS cohort, and what we coul d concl ude.
Wi | e perhaps part (a) of your answer to pl ease
comrent on whether additional information is
necessary is to continue to foll ow those who have
gone down the IVUS track, is there a need for

| arger nunbers to be studied with IVUS to fully
answer this question?

DR. LASKEY: Well, here, we can play the
statistical cane, and nmaybe Kent Bailey can hel p us
out. But we have a rate in this study called the
"bi ased subsanpl e" of IVUS, but there is
information fromthe recent Gary M ntz [phoneti c]
paper on a baseline rate in a relatively
unsel ect ed, non-study popul ation for what this is.
So there is information that to nmy mnd woul d
justify continuing to follow these people and not
recruiting another whole cohort--but | amwlling
to listen to ny coll eagues here for consensus or
| ack thereof.

DR KRUCOFF: | think that mandati ng
addi tional |VUS procedures relative to the cohort
reported in patients who are already enrolled would

seem count erproductive to nme. My understandi ng--1
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guess we'll get to it later--is that there is a
plan for 5-year followp clinically in these
patients, and out of a 1,000-patient cohort, if
there were a significant problem | would hope that
that would surface as a clinical problem that
close attention to angi ographic vari abl es gat hered
in later clinical problens woul d nake sense.

The one thing that | mght encourage would
be if additional studies are done per the previous
questions just answered, with |onger stents or
hi gher doses with greater drug and greater polyner
exposure, | would certainly encourage both the
sponsor and FDA to think about incorporating IVUS
observations along the way, again, just to see if,
relative to currently-tracked rates, it |ooks any
different or behaves any differently.

DR. LASKEY: Bearing in mnd that it is
not angi ographically detectable, and the definition
may vary fromsite to site as well. This is a
techni cally dependent kind of finding, but you al
need to standardize that.

"I's there any specific targeted
fol |l owup--additional testing, aninmal studies,
bench-testing--that could be requested to

contribute inportant information regarding this
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clinical finding?"

I don't knowif this is a clinical finding
yet; it is a finding, an IVUS finding, perhaps of
i nci dental significance, perhaps not, but |
woul dn't call it a clinical finding yet, and
woul d just agree with Mtch that we need nore
i nformation, certainly [ong-term foll owp.

What do you think, Kent?

DR BAILEY: | think at a m ninmm just
foll owup of the patients who already are known to
have had | ate mal apposition, or any mal apposition,
and if they are okay after a few nore years, that's
good news.

DR. LASKEY: "In the RAVEL study, subjects
received aspirin for 6 nonths and cl opi dogrel or
ticlopodine for 2 months. In SIRUS, subjects
received aspirin for 9 nonths and cl opi dogrel or
ticlopodine for 3 nonths. Please discuss your
recommendations for antiplatelet therapy for
patients receiving the Cypher product.”

I think the general rules have al ways been
do what the study protocol nandated, and | don't
thi nk we woul d reconmend anyt hing different than
t hat .

Chris?
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DR WHTE: I'Il just stir that pot and
say that it's a financial burden on the patients
and that there is no evidence of any late healing
problens or |ate thronbosis; there is no reason to
be suspicious. And | would expect Marty Leone
[ phonetic] to quickly publish a paper that says
that only 30 days is necessary for this, so it wll
change our clinical practice very quickly.

But | would be happy to accept the RAVEL
protocol as supporting information so that we can
recomrend maybe | ess than 3 nonths' burden for our
patients and still feel confortable that we have
met the safety.

DR. PINA: Chris, what do you do now?

DR WHITE: | actually try very carefully
to titrate or to select patients with nore of a
vascul ar burden to treat with chronic ticlopidine
or Plavix, and | try to take patients who have |ess
of a vascul ar burden and be sensitive to the cost
of treating them So | don't treat everybody the
sane.

There is a mininmum of one nonth of Plavix
that I think we all agree, basically, that we use,
but the people that | put on chronic therapy have

nmore vascul ar di sease than patients who have sinple
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limted cardiac disease. | don't think everybody
needs Plavix for life who has coronary di sease.

DR PINA: | just think that we have a
larger trial that has 3 nonths and 9 nont hs of
aspirin, and nost of these cases are going to be
|l eft on aspirin anyway, because they will have
vascul ar di sease

DR. WVHITE: No--1 agree with the aspirin
part. But the question is do we want to set the
standard in the labeling that really requires every
physician to not deviate fromthat standard if we
don't feel that it is really necessary.

I think that's what it cones down to is
RAVEL was only 2 nonths; it looks like there is no
problemw th | ate thronbosis. Wiy are we
automatically picking 3 nonths w thout some reason?

DR. ZUCKERMAN: | think there is a
regul atory issue here to consider. Both
cl opidogrel and ticlid [phonetic] are not
technically indicated in the PDR for this
i ndi cation, so our general standard has been in
stent |abeling just to describe the way the
unapproved drugs woul d use.

We woul d certainly encourage the sponsor

to do the sorts of nore efficient studies that you
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recomended so that we could describe in the
| abeling just other conditions. But there is a
certain line that we don't want to go further than
in this application here.

DR. LASKEY: Although |essons |earned from
brachyt herapy would tell us otherw se

DR ZUCKERMAN:. That's why we woul d
encourage the sponsor to get the data. There is a
precedent here with the STARS [phonetic] trial and

the former devel opnent of stainless steel coronary

stents.

DR LASKEY: Committee menbers

DR KRUCOFF: Morty, | think that gives
you 32 days.

DR LASKEY: What are we reconmendi ng

DR. KRUCOFF: | would be with |l eana just
to start with the level of recommendation that is
appropriate for a drug that is not approved, but to
start with the protocol--that's the data you' ve
got --but recommended, not necessarily required--the
SIRI US protocol.

DR. LASKEY: | can't help but think about
what Jeff Mdses said when he finished here. He
said we have altered the nolecular mlieu of the

artery. W have done that, and | think we need to
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be safe.

Question 5. "The potential for
interaction with several drugs has been eval uated
as described in the Rapanune | abeli ng.

Interactions with other drugs m ght be expected
based on known netabolism by CYP3A4."

"Pl ease comment on whet her the application
adequat el y addresses drug interactions that are
likely to be inmportant or of interest.”

I think we can do that right now No, it
is really not.

"“If not, what other information or studies
shoul d be requested?"

M tch?

DR KRUCOFF: Just one question | didn't
think to ask before, but is there any known
cross-reactivity, allergically? Are there any
other drugs that allergic reactions inply mght
cross over as an allergic reactivity to Sirolinus?

MR [ Unidentified speaker]:
The class if drug is a macrocyclic |actone, which
is actually different than sonme early confusion
with macrol yte [phonetic] antibiotics, so there is
actually no cross-reactivity with erythronycin or

the other nycins, and it is a relatively distinct
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The only other related conmpound is
tacrolinmus [phonetic], which al so doesn't show
significant hypersensitivity reactions.

DR. LASKEY: Lou, do you want to restate

DR CANTILENA: Yes. | think that in
terms of studies that should be done, it would be a
very straightforward pharnmacoki netic, drug-drug
interaction study with inhibitors of cytochrone
P4503A4, and all depending on the nagnitude of the
ef fects observed, and that would sort of inmpact on
the | abeling, which we will tal k about |ater

DR LASKEY: And those could be done in a
handful of patients; is that right--typica
phar macoki neti c-

DR CANTI LENA: Yes. It should be done
probabl y, depending on the expected effect size,
usual ly for CYP3A4 for polen [phonetic] inhibitors.
In the oral situation, which this is not, you can
usual ly easily get away with 6 to 12 subjects. But
certainly it is unknown exactly what the effect
size woul d be here because of the route of
admi ni strati on.

DR LASKEY: Again, | just want to
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reiterate sonething that | said earlier, which is
the interaction with the HVMG chol ate reduct ase

[ phonetic] inhibitors, which nmay be started al ong
with the stent inplantation in patients who weren't
on it preceding. So that's a very comon drug, and
we ought to look at that interaction for systenic
toxicity.

"Has the foll owp been adequate to address
concerns about possible system c adverse drug
effects?"

I think it has.

Question 6. "The primary effectiveness
endpoint for the SIRIUS study was target vesse
failure rate at 9 nonths, 270 days. Rates of TVF
at 270 days were 8.6 percent for Cypher and 21.0
percent for the Bx Velocity control group.”

"Does the evidence presented on the Cypher
product provi de reasonabl e assurance of
ef fectiveness at 270 days?"

Actually, it is efficacy, isn't it? And
think it does. Can we all agree? Yes. Thank you
W' [l see about the effectiveness soon

Question 7. "Prolonged inflammuation and
notably increased restenosis were observed when

pol yner-coated, but drug-free, stents were
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inplanted in swine. |In swine inplanted with Cypher
product--that is, coated with both drug and
polyner--this effect was not observed at one nonth
post-i npl ant, but was observed at both 3 and 6
mont hs post-inmpl ant . "

"G ven the unparallel tineliness of
heal i ng between juvenile and nornmal pigs and
atherosclerotic older adults, do these findings
rai se significant concerns about the ability of the
clinical followp to address the possibility of a
sim |l ar delayed occurrence of neointinmal
hyper pl asi a?"

I think I have heard that they do.

Dr. White?

DR WHITE: | guess |'mnot sure that they
do. The question is at what point--how late. W
have already said that 9 nonths is probably not
enough to be conpletely sure. But |I'mnot highly
suspi cious that there is a downturn in any of those
curves. So | ampretty confortable, but | would
like to see that later data, | guess.

DR LASKEY: Gkay. | think we all agree
wi th Hank Edmunds' conmmrent about seeing nore of the
| i nes goi ng beyond 270 days for event rates.

"If so, please conment on whet her
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additional testing or followp--pre- or
post - approval -- is necessary to support the
ef fecti veness of the Cypher product."”

Again, | think that by observing the
SIRIUS popul ation out beyond 270 days, we may have
the answer. W probably wll.

Question 8. "The temporal relationship
bet ween schedul ed angi ography and
revascul ari zation, and anal ysis of the subgroup
that did not have angi ography, suggests that
angi ogr aphi ¢ out comes nmay have influenced the
clinical outcones in a way that differentially
af fected the control group."

"Pl ease comment on the adequacy of the
primary 9-nonth TVF endpoint for capturing the
expected clinical benefit of the Cypher product in
Iight of the possible influence of 8-nonth

angi ography results."

I think we have discussed this extensively

here in the last hour, back and forth, and | think
we are all satisfied with the explanation, and we
understand the linmitations of this approach, and we
have known tine and time again that rates in

popul ations that don't undergo routine angi ography

are always | ess than those that do.
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"Are there other ways the clinical inpact
shoul d be assessed, either for a) eval uation of
efficacy in deternmining the appropriate indication,
or b) for information to be conveyed in |abeling?"

Vell, | think if we're sort of confortable
with the paragraph here, I'mnot sure we need to
| ook for ultimte ways de novo.

M tch?

DR, KRUCOFF: | do think that an anal ysis
in the same structures as presented but using sight
or visual reference vessel dianeter and | esion
|l ength would be informative just to make sure it is
not inconsistent with what the QCA results showed.

DR. ZUCKERMAN: Well, Dr. Laskey, can we
go back a nonent on this question and go back to
sonme of the points that Dr. Bailey raised as to how
t he angi ography causes a blip in the Kapl an- Meyer
curves which are perhaps artificial

Certainly these trials evolved from our
initial stent experience in our intracoronary
brachyt herapy experience where it has been very
inportant to |l ook for edge effects and to use the
angi ogram as a mechani stic instrument. And
certainly we know from some European drug-coated

stent trials that the inportance of angi ography for
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pi cking up safety effects has been denonstrated
agai n.

On the other hand, to have three-quarters
of the total patient population getting foll owp
angi ogr aphy perhaps is overkill, overpowered, and
bi ases the interpretation of the true clinica
effect.

So |l would like Dr. Bailey or Dr. Laskey
to coment on how nmuch angi ography is necessary,
but is there a better way a) to tenper it and b) to
perhaps indicate if it is worthwhile to perhaps
indicate in a |abel the clinical restenosis rate in
pati ents who do not undergo foll owp
angi ography--i.e., is that a true representation of
effectiveness in the real world

DR BAILEY: | think | agree with
everything you said. | think we were reasonably
convinced that given you are willing to accept
appropri ate revascul ari zation, which | would say
because all these people got angi ography is not
entirely a clinical definition, neverthel ess
think the relative efficacy was shown, but
certainly the clinical inpact would be better
estimated by the people who didn't get routine

angi ogr aphy.

file:///C|/Daily/1022circ.txt (290 of 363) [11/20/02 1:17:30 PM]

290



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

291

But one suspects that--1 nean, a good
fraction of the revascul arization events occurred
prior to that tinme, so it is just sort of a
little--

DR. WHI TE: These patients were stil
bl i nded, so the decision to overutilize and
overtreat should have been distributed equally so
it doesn't affect the efficacy of the device--I
mean, the device is still powerfully effective; we
just may have overutilized.

DR. BAILEY: The question, though, is how
many of those who were revascul ari zed woul d have
eventually come to attention and gotten it anyway.

DR. WVHITE: Is that inportant?

DR BAILEY: Well, some of those people
may never have had any probl ens.

DR. WVHITE: That rmay be true, but | don't
think that that inpacts on the trough

DR LASKEY: W're kind of torn here, and
I thought that Rick Kuntz expressed it quite well,
as usual. You need to decide whether you want to
| ook at the biology here or the clinical efficacy,
and your biology--you needed to |learn what is
goi ng on here, so you needed angi ography, you

needed pictures. |If you just wanted to do a TOR
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study,it would have been your preference to do a
TOR study. That's the clinical restenosis rate in
the real world.

I think that what we are grappling with
here and the reason we are in this soup is because
the study was designed to really | ook at both of
t hese i ssues, and you have the biol ogy and the
angi ography, and then you have the clinical
rel evance, but even that was strongly statistically
significant albeit in the 15 or 20 percent of the
group that didn't undergo routine angi ography, so
the effect is preserved in that small group, too,
but it is a very telling | esson

You | ook puzzl ed.

DR EDMUNDS: But the donut is still the
high line in the stent group of |ow restenosis.

The hole is the loop in the control group

DR LASKEY: And?

DR. EDMUNDS: Well, the point is that the
stent works. It gives you a rmuch | ower restenosis
rate than we have seen clinically, and it was
denonstrated angi ographically in this study, and
that's the point

DR, KRUCOFF: | agree. | think no matter

how you slice it, including at the 7-1/2 nonth
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poi nt, the biology and the clinical are very
consistent. | don't think it's "soup”; | think
it's pretty consistent

DR. ZUCKERMAN:. The point, though, is
don't think anyone disagrees that within the
context of this trial, the drug-coated stent is
effective. It is nore in the |abeling. Wat is a
better guesstimte of what the true clinical rate
is, and it is perhaps in those--the questionis, is
it in those patients who don't get followp
angi ogr aphy, and shoul d that be indicated.

DR LASKEY: | think you can report both
outcones in the labeling and just leave it at that.
If you wanted to do a TOR study, you shoul d have
done a TOR study. Certainly reporting both is
not hing to be ashaned of. Both are very positive.

DR. VHITE: Bram are you concerned that
you are going to magnify the--1 don't understand
the concern, because stress and Benestent
[ phonetic], all of those trials are
angi ographi cal ly driven endpoints. Wen we quote
restenosis rates to patients, we are quoting these
angi ographic rates. So that quoting the stenosis
rate isn't the sane as the nunber of people who are

treated. It is still not going to change the people

file:///C|/Daily/1022circ.txt (293 of 363) [11/20/02 1:17:30 PM]

293



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

who had nore than 50 percent restenosis rate.

DR. ZUCKERMAN: The reason why | ask this
question is that we are just concerned with
truth-in-1abeling and the | abeling of the coronary
stent. Table 17 that Drs. Bailey and Kuntz
di scussed is a very telling table because the
evi dence of the occul ostenotic reflex, which was
bet ween 20 and 30 percent in both groups, i.e.,
revascul ari zation with questionable clinica
synpt ons based on angi ography, is a thene that we
have seen for the |ast alnost 10 years in stent
versus stent trials, and reflects a certain rate
that you will see in a clinical trial where
angi ography is necessary. But for the working
clinician who wants to appreci ate what the
ef fectiveness of the device is, it is perhaps not
the only nunber that one shoul d consider.

That's all.

DR. LASKEY: Therefore, report both

DR. PINA: M. Chairman, | think that,
Bram may be where the noninvasive testing would
conme in handy for information, because that's what
is nost commonly done. W don't ordinarily cath at
6 months or at 8 nonths or at 9 nonths. | don't

know - Chris, do you? What do you do?
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DR VHITE: No, we don't. But | think the
i nterventional cardiology community is fairly
confortable with this data, and we understand the
di chotomy of what is being discussed here. This is
part of our daily life.

The occul ostenotic reflex is there. You
get angi ogram and--| ook out--you're going to get
somet hi ng done to you.

The problemis that the noninvasive tests
are not accurate enough. | nean, we all have
stories of--we don't want to divert to anecdote
here--1 think reporting both is fine. Know ng what
the restenosis rate is | think gives adequate
informati on. Not everyone with restenosis needs to
be revascul arized for a clinical endpoint, and that
is | think what Bram s point is. We ought to
just report that.

DR LASKEY: "Because the control stent is
not approved for de novo stenosis in vessels of
diameter less than 3 mm the applicant provided
addi ti onal anal yses, including a Bayesian
conparison to historical angioplasty data. Pl ease
comrent on whet her adequate evi dence has been
presented to denbnstrate the effectiveness for

stents with dianeters less than 3.0 nm"
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We are intrigued by the Bayesian
anal ysi s- - Kent

DR BAILEY: | like the point that | think
Dr. Kuntz nade that |ooking at the historical data
makes us confortable using the bare stent as a
control

So | think if we could resolve what subset
of patients in the SIRIUS study benefitted and
whet her it can be extrapol ated beyond that--1 think
Bayes is nice, but it is the G/GO thing. You
can't really get nore than you put in.

So | think that is useful, but I think I
like the idea of going back to the bare stent as a
ref erence group.

DR LASKEY: | don't think the reservation
we have is with 3.0 or perhaps even 2.5, but when
you get down to 2.25, that's where we are not
particularly happy no matter how nmuch hand-wavi ng
that is.

I think that summarizes our |evel of
accept ance. Yes.

"Uni vari ate regression anal yses of data
collected in the SIRIUS study suggests that the
treatnment effect may be reduced in longer-1length

lesions. This could be due to either a true
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1 di mi ni shed treatnment effect or a | ack of power--too
2 few subjects--to detect a treatnent difference in
3 subj ects with |onger |esions.”

4 "The applicant has perforned |ogistic

5 regressi on anal yses, but these anal yses only

6 included main effects and did not specifically

7 eval uate the possible interaction between each

8 variable and the treatnment effect.”

9 I thought you did; | thought you showed
10 early on-

11 DR. ZUCKERMAN: The question was witten
12 before the sponsor presented a very |late analysis
13 that has not been fully evaluated by FDA.

14 DR. LASKEY: All right. But this business
15 of post hoc power, that because you don't find

16 sonet hing, you just don't have enough power, |

17 thought that was a statistical no-no. You have

18 power going into a study, but you have one power,
19 and that's it. That's the power of the study, to
20 find the difference. You can't really then

21 backtrack after it's done and say, "Here is our

22 power; we were underpowered"--isn't that correct?
23 DR. WVHITE: | think he's talking about
24  subsets

25 DR BAILEY: Right.
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DR WHITE: It's underpowered for the
subset of this whole thing.

DR LASKEY: Okay.

DR BAILEY: Right. The study wasn't
powered to detect--and nost studies aren't powered
to look at interactions, although this one cones
pretty cl ose because of the fact that the treatnent
effect is very |l arge does suggest that there m ght
be power to | ook at subsets.

But the other point is what is the right
nul | hypot hesis--and | think Dr. Hyde brought this
up. Usually, we say with the null hypothesis--we
are trained to say the null hypothesis is no
interaction, so we've got to see data to prove that
there is an interaction. But here, the
conservative approach is to assune that there is a
subset treatnment interaction. So it should be a
whol e different way of |ooking at interactions, not
demandi ng high | evel s of evidence that there is
one, but showing that the data aren't consistent
wi th enough of an interaction to nake a difference.

DR LASKEY: So therefore, "Do the data
presented provi de reasonabl e assurance of
ef fectiveness for treatnent of the full requested

range of lesion lengths, including less than 30
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DR. KRUCOFF: | just want to nention again
that there was an inclusion lower linmts as well in
this study that is not reflected in the request for
approval, which is where we are tal king about by
going lower than 30, also going |lower than 15. And
I am as concerned about where data doesn't exist in
shorter |esions, which we all know have | ower
restenosi s rates when stented, and what has been

provi ded as data supporting effectiveness.

DR. LASKEY: | guess you're dealing us a
hedge here. "Reasonabl e assurance of
ef fectiveness"--1o00k at the curves, | think there

i s reasonabl e assurance--it's not solid; it's not
as though you did a head-to-head randoni zed tri al
in those regions of vessel lengths, but it is
reasonabl e.

Do we agree?

DR VHITE: | kind of like what Mtch
said, and that is that | think we--in clinica
practice, we are not going to limt a
practitioner's ability to treat a |l esion that needs
to be treated on an individual basis, but | think
if we say that the data for the investigators were

15 to 30, and we found effectiveness for that data,
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then | think that that is where that stands. | see
no desire to push that any lower than--there is no
reason to go any lower. And it doesn't limt how
we treat patients, and it is a conservative
approach for us to take

DR ZUCKERMAN: Okay, but the dataset
under consideration by this panel today is the
RAVEL data, the SIRIUS study, and the First-in-Mn,
with the RAVEL data being lesion |lengths |ess
than--what is it; 15 or sonething |like that--

DR. WVHHTE: And to be covered by an 18 nm
stent; right?

DR ZUCKERMAN: Correct.

DR. LASKEY: Those | engths on the order of
8 or 9 mm right?

DR. EDMUNDS: Can | just say sonething?
In practice, if sonebody has a 7 mmlesion, is he
going to put in a bare wire stent, or is he going
to put in a 15 mmcoated stent? That's reality out
t here.

DR VHITE: But inreality, what we decide
today doesn't really inpact that very nmuch in that
I would Iike to be able to stand behind what we say
today in the future, and | feel very confortable

about 15 to 30.
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It may be okay to treat 12's or 8's, but |
feel very confortable about 15 to 30

DR KRUCCOFF: Yes, | think we have to
remenber the distribution curve. Even in the 15 to
30, in fact, the bulk of the distribution is in one
section; it is not evenly distributed across 15 to
30. So at 15 and at 30, we are already tailing
off, and | think that that is expectable, | think
that is nornmal in a prospective design, but--

DR WVHITE: It goes back to Mtch asking
for the site-specific data, and that is that ny
eyes see 15 mm but Jeff Potma neasures 11.2. |
mean, | think we want to target our recomendati ons
to what the investigators were trying to do

And | guess | have trouble with RAVEL
because | didn't get a good feeling for the
comparability of the short studies in RAVEL,
whereas this trial seemed to be better.

In fact, there is a graph that | |ooked at
on page 112 that actually |ooks at terciles of
| esions treated and conpares them for the coated
and uncoated stent, which is data that | was
interested in, and it actually denonstrate across
each tercile, small, nmedium and | arge, the

efficacy of the stent. That's the kind of data
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that | think makes sense. It doesn't deal with
lesion lengths. Was there a lesion length table
like that? Wat page? Help ne, because that's
really good for the dianeter, because it tells you
exactly what they got.

DR DONOHCE: [Inaudi ble comment; no
m cr ophone. ]

DR. LASKEY: Does that cover |engths and
dianeters satisfactorily? Okay.

"Does the data presented provide
reasonabl e assurance of effectiveness for vesse
di aneters of 2.25 mmP" Thi s shoul d be an easy
one. No.

Thank you.

"One aspect of the prenarketing eval uation
of a new product is the review of its |abeling.
The | abeling rmust indicate which patients are
appropriate for treatnent, identify potential
adverse events with the use of the device, and
expl ain how t he product should be used to maxim ze
benefits and minimze adverse events. Please
address the foll owi ng questions regarding the
product | abeling.”

"1. Comment on whether the Indications

for Use statenent identifies the appropriate
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patient populations for treatnment with this
product . "

"Has the application provided reasonabl e
assurance of safety and efficacy for treating the
full requested range of vessel dianeters--2.5 mm
through 5.0 mm"

I think we just answered that for you,
that at the extremes, it does not. And, pane
menbers, where do we want to pare things down--to
the study inclusion--

DR. WVHITE: Could | just draw the
distinction in nmy mind as an interventionali st
bet ween the di aneter range the I ength range is that
the length range is at an individual operator's
discretion, and that | can treat as long or as
short a lesion as | like. But if we limt the
diameter, that means that | will not have the
ability to treat a 2.25-size vessel because it
won't be nade, it won't be sold.

So the | ength business becones--we can be
very conservative--but | think the dianeter, we
ought to be nore |iberal

Does that nake sense? No, it doesn't

DR. KRUCOFF: Hell, no.

[ Laught er.]
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DR KRUCOFF: | think it's called "data,"
Doctor. | think the inclusion criteria are the
center, the focus, of a trial that was
prospectively statistically designed to answer and
has clearly shown efficacy and safety in the
boundaries of that trial, even though we know there
are, again, tails out to the sides; those tails in
diameter to are just as fuzzy, Chris, as--

DR. WHI TE: But on page 112, if you | ook
at the small size, the nean dianeter that was
treated in the small tercile was 2.32 nm  Now,
that's QCA, and | think that's the rub here, but
the range of those diameters was 1.48 to 2.56. So
I think that you get pretty far down, and | don't

think it would be a grave injustice not to accept

this QCA data on the low end of the curve. | think
it's all judgment, because there is sone data to
support 2.25. It is not just drawn out of thin

air, and it's not a dotted |ine sonewhere.

DR. KRUCOFF: But the labeling is going to
talk to clinicians who are using visual estinmates,
not QCA and | amreally concerned that we'l]l
convey the w ong nessage.

DR WVHI TE: Are you so concerned that

you're going to take the 2.25 out of ny hands?
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DR LASKEY: | guess what we have | earned
here is that 2.25 is really 2.50, so your eyebal
is overestimating the true--so maybe we shoul dn't
be so concerned

DR. ZUCKERMAN: What woul d be hel pful to
FDA and the sponsor is we are not taking the 2.25
out of your hands, Dr. Wite, but generally,
| abeling, as Dr. Krucoff indicated, reflects what
was studied in the trial. So today, at both
extrenmes, we have heard about |ack of data, so if
you have any suggestions for trial design for
smal | -di aneter drug-coated stents or |arge-di aneter
drug-coated stents that could nove this process
forward, we would always be interested in hearing
it.

DR. KRUCOFF: | think that probably would
be pretty straightforward.

DR WH TE: | would think that a small
vessel trial could be done at minimal expense.
don't know that it has to be a random zed blinded
trial since we have this data already on board; we
coul d maybe pick sone objective performance
criteria and collect data that mght satisfy us on
the smaller end of the scale.

DR LASKEY: This is a small vessel study
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here. This is the old story of QCA versus eyeball
It is actually smaller than we think it is, soin a
way, these data answer it, that it is of use in
smal | vessels. There is data here--it is not
robust, but there is data--so |'mnot sure | want
to do a whol e randoni zed--1 woul dn't reconmend
anot her randomi zed trial to the FDA

Col | eagues, where are we

DR BAILEY: | guess I'msort of lost. |If
the QCA and the visual are so different, what does
the | abel mean, or what does the indication nmean?
And | guess | get nervous that the design of the
trial is to recruit in a certain range, and then,
in fact, a lot of the patients turn out to be
out si de that range

So, should the indication be what the
eligibility criteria are, or what the patients
actually were

DR. KRUCOFF: | think you have to just
recogni ze that the eligibility criteria go to
investigators. The investigators at the sites use
their eyeball to say that artery looks like it's
eligible. And other than the 43 deregistered,
that's where you get 1,000 patients.

What is very clear is that when you do
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meti cul ous, highly reproducible, digital,
quantitative angi ography, we get different neasures
than what site investigators see with their eyes
That is well-described and wel | - known.

But when you then | abel a product, that
| abel is back to the investigators using their
eyeballs out in the real world. | really think we
either need to bridge the data or at |east respect
the gap, because this is ultimately for
indications; this is for labeling that's going to
go on a product and be used by clinicians in sites,
not by core | abs.

DR WH TE: But what we al so know, as
think Dr. Potma nentioned, is that the optiml way
to use these devices is to match the stent to the
vessel size. So that if | really do use online
measur enent of ny vessel, and | know that | have a
vessel that is 2.3 mm then | might well prefer to
use a 2.25 stent than to try to underdeploy a 2.5
mm stent in that vessel; and | think that that's
the clinical rub that we get into.

And with the length issue, it's not such a
probl em because | can always put an extra stent or
| eave one out; but with the small size, if we don't

have an indication, we may not have a small size
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1 to use. The manufacturer can't build a size that's

2 not indicated; is that right? They can't sell me

3 or build a size that's not indicated?

4 DR ZUCKERVAN: Not without a clinica

5 trial if the indications are 2.5 to 3.5.

6 DR WHI TE: So what we are decidi ng today
7 is what the QCA neans to us and what the eyebal

8 means to us and how conservative and |iberal we are

9 willing to be with that data, because | think the

10 conservative way to say we would like to have 100

11 patients, and maybe not random zed, and not even

12 wi t h angi ographic control s--there coul d be anot her

13 way to collect this data, and we coul d nake that

14 recomendati on as a conpromise if you are not

15 willing to accept the QCA data as the

16 justification

17 MR. MORTON: M. Chairman, just one way of

18 thinking of this--and | think this is what we are

19 saying--is do we nake it available along with the

20 i nformati on on what cane out of the study,

21 each doctor can nmake an inforned decision that the

22 device is there when the patient need is there.

so that

23 DR. VHI TE: Does anybody really believe

24 that the 2.25 will not performas the 2.5 did,

25 think? |If you have significant doubts that
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won't performthat way, then we ought to ask for
nmore data. | think if the benefit of the data is
that it probably will behave as the 2.5, and we
have the QCA data that says the nmean of 2.3 was
effective, then | feel pretty confortable about
havi ng that as a size

DR. FERGUSON: As an Ausl ander [phonetic],
but as | have listened to this today, it is
apparent to me in my work at nmy place that natching
the stent size to the vessel is nuch nore inportant
than sonme of these other factors. So | would cone
down on the side of being |lenient about the size.

DR LASKEY: | think what you're hearing
is that we're voting with our clinical--you are
getting a clinical gut reaction which the
clinicians here all seemto buy into. The data may
not be robust, but you are getting a clinical--we
are com ng down on the side of being doctors here
and not statisticians. So that we would opt to
keep it available for the rare instance where it is
needed.

DR. VHI TE: What about the high end, the
5.0 mm devi ce?

DR LASKEY: What about it, Chris.

DR WHITE: | have shot ny wad on the | ow
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end.

[ Laught er.]

DR LASKEY: Symetry is all here.

DR PINA: Warren, | think if we're going
to be lenient on that side, then we need to be
I enient on the other side, but | do think that the
product |abeling, just Iike we said everything el se
needs to reflect the smaller nunber of patients and
reflect the fact that the IVUS is clearly different
than the eyeball. | think that as long as
clinicians are aware of that--

DR WH TE: The one difficult with the
high end is that if you |l ook at the QCA data and
the range, there is no 5 mmvessel in the study,
whereas there were 2.25 nmmvessels in the study.

So the range appears to be 2.98 to 4.34 for the
drug-coated stent sizes.

DR LASKEY: Yes. | think the hooker
here, if we are going to put on our clinical hats
here--a 5 nmvessel is probably not a native
coronary; you know that those are single-digit
restenosis rates with netal stents in the current
year. | think what we're really tal king about here
really are vein grafts, and then that's a different

best. So, then, how do you go off-label with these
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for vein grafts? But | don't know if we can junp
that far ahead of ourselves here. But
realistically speaking, that's what 5 nm speaks to
me. It means a vein graft. | don't think you need
a coated stent in a5 mm

DR WHITEE Bram could you speak to us
just alittle bit about how it actually works if
you ask for additional information to support that
clain? What kind of delay, what kind of conplexity
woul d you be introducing into the process if you
ask for that

DR ZUCKERMAN: | think what | have heard
here--and that's why next steps suggested by
clinicians are inportant--is that one does not need
to repeat the SIRIUS trial to potentially approve
smal | er-di aneter stents or |arger-dianeter stents.

In fact, our general recomendation for a
smal | vessel study below 2.5, due to the fact that
you have nore restenosis events wthout clinica
synmptomatic angina, is that we have accepted an
angi ogr aphi ¢ endpoint for snmall vessel study. For
SVG studi es, we have al so accepted angi ographic
endpoi nt s.

We woul d be | ooking for data that would

conpl enent the core dataset that used prinmarily a
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clinical endpoint. That is the paradigmthat we
have used in the past to make sure that this is an
efficient process. W realize that there is a
limted total product life-cycle with these devices
and fast turnover; on the other hand the "D' in FDA
does bespeak the need for data.

DR LASKEY: | have one question for Dr.
Fitzgerald.

Do you think it is nore likely that one
sees inconplete apposition with |arger vessels,
| arger placque, nore renodeling, et cetera, et
cetera? Is that likely to be the case, or do you
t hi nk you have seen that

DR. FI TZGERALD: | think the experience
with observing late inconplete apposition in a
drug-eluting armis essentially nil. But in a bare
metal arm especially in the studies that have
associ ated thensel ves wi th aggressi ve debul ki ng,
like the DCA studies, we have certainly seen that
with bare nmetal, but it has only been at the edges.
But there is just very little experience in the
drug-eluting platformat 5. |If you want nme to
specul ate, | would be glad to, but there are no
data in those size vessels.

DR LASKEY: M inpression is that with
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| arger stents, they tend to be underdepl oyed.

DR. FI TZGERALD: That's right

DR LASKEY: And an underdepl oyed stent is
likely to have this beast?

DR. FI TZGERALD: But it is a preserved
i nconpl ete apposition, and we see this tine and
time and tinme again. That's a different beast than
the acquired late inconpl ete appositions, but
absol utely, on the periphery, we see this all the
ti me--preserved inconpl ete apposition.

So I'mnot sure that it has nmuch of a
bearing here--

DR. VH TE: Have you | ooked at
sel f-expandi ng stents versus bal | oon- expandabl e
stents for this phenonenon, this epi-phenonenon, of
i nconpl ete apposition? | would bet that
sel f-expandi ng stents have a lot of this. And we
don't see clinical phenonena that co-correlate with
t hat

DR. FI TZGERALD: No, not at all. And we
only had one opportunity to do that in the
coronaries, as you know, with the self-expanding
stent some years ago, and we didn't see that.

DR LASKEY: So, based on our sense of

fairness and symetry, we woul d probably allow the

file:///C|/Daily/1022circ.txt (313 of 363) [11/20/02 1:17:30 PM]

313



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

5 mmstent in for native coronaries

DR. WHITE: Yes. Personally, | was going
to pull back a little bit and say that | really
want that stent--1 really want to have it in ny
hands--but | think that if | could do it in a
qui ck and easy enough way with the data, | would be
willing to delay that gratification for a few
months in order to have the data to show that.

DR LASKEY: So you are suggesting the
construct of an additional study for |arge
coronari es.

DR WHI TE: Yes, and snall [inaudible].

DR Azl zZ: Wy don't you just vote on that

anongst the panel ?

DR LASKEY: | think there is enough
di ssension so that we'll take this up during the
voti ng.

"What | ength of |esions should be included
in the Indications for Use?" Here we go. | think

we should stick to the inclusion criteria. People
will do what they're going to do--we know that, and
it comes up repeatedly--but this is what we
endor se.

DR BAILEY: And we hope that people

continue to overestinate.
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DR LASKEY: "Please coment on the
contraindications as to whether there are
condi tions under which the product shoul d not be
used because the risk of use clearly outweighs any
possi bl e benefit."

| didn't hear that today--did |?

DR WVHTE: W didn't get a chance to
actual |y ask about the use of the device in other
therapies, did we? Wat about after failed
brachyt herapy? Wat about after failed--any other
treatment? Have you observed any particul ar
pitfalls with this device? Should we warn peopl e
away from doing certain things?

DR. DONOHCE: The only experience we have
in treating patients who failed brachytherapy is in
t he conpassi onate use programright now, and that
i s ongoi ng; we don't have any systematic, clean
data collection adjudicated to this point. But
there is a group of patients in that group that is
bei ng tracked.

DR KRUCOFF: Dennis, how about thronbotic
| esions or heavily-ulcerated | esions or just
mor phol ogi cal |y uni que | esions? Are there any
i nstances that you have conme across that we should

thi nk about steering away fromrather than toward?
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DR DONCHOE: No. | think in terms of, as
you saw in the exclusion criteria, heavy thronbus
formation, the | esion was an exclusion, but there
were a few patients in both this study and in RAVEL
and in other studies, like the in-stent restenosis
feasibility study, in which occlusions or heavier
t hrombus [ phonetic] was present, and there didn't
appear to be any safety issues in terns of using
the Cypher stent in that patient group--but it was
a smal | nunber.

DR. Azl Z: Wat about--obviously, we don't
have data for |eft veins [phonetic], things |ike
mul ti-vessel disease. Right now, this data has
really been targeting single-vessel, maybe two or
three stents in the focal-type lesion. There is no
other data that clearly addresses multi-vesse
di sease. Maybe | have opened up a Pandora's box
t here.

DR. LASKEY: You have. | don't think that
that is within our purview here.

Is it worth commenting on the fact that
the way the protocol was designed, you require
pre-dilation; you are not forbidding primary
stenting? Are you contraindicating prinmary

stenting without pre-dilating?
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DR DONCHOE: Al the clinical data in
both the RAVEL and SIRIUS trials were based on
pre-dilatation. There was no direct stent data in
that study.

DR. WVHITE: Do you know of any information
that nmakes this stent performany differently than
the Bx Velocity, which has been used successfully
for primary stenting? There is nothing about this
stent that would nake it |ess effectively as a
primary--

DR. DONOHCE: No. The only clinical--

DR WH TE: Do you scrape off the drug?

DR. DONCHOE: The only clinical trial data
we have involving direct stenting is com ng out of
a study simlar in design to SIRIUS that is being
conducted in Europe, and we have only recently
| ooked at 30-day MACE rates and deliverability on
this, and [inaudible] differences between the
active and control group.

DR ZUCKERVAN: | think that for the
pur poses of this discussion, it is inportant to
recogni ze what the FDA defines as a
contraindication. An appreciation of that is in
Section 3 of the proposed sponsor | abeling where we

are tal king about a situation that you don't want
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to get into because as clinicians, you think it is
extrenely bad, verging on nmedical mal practice.

The things that you have suggested go in
t he headi ng of "Warni ngs and Precautions" or just
statenments that in this patient popul ation, we
haven't studied the drug-coated stent--are there
any specific contraindications other than inability
to use [inaudi bl e] coagul ation therapy or
appropriate balloon inflation that people can think
of ?

It is an order of statenent that is nuch
nore serious.

DR AZlIZ: But there, are you talking
about contraindi cati ons?

DR ZUCKERMAN: Yes.

DR. LASKEY: Are there any clinical
scenari os where this mght be
i nappropriate--patients on Rapanune, patients on
di al ysi s?

DR. AZIZ: W don't have the data for
that; right?

DR. LASKEY: No, we don't, but we are just
tal ki ng about setting up--

DR Azl Z: That could cone under

"Precautions"--
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DR. LASKEY: Okay.

DR. AZlI Z: --because | think that's where
the multi-vessel stuff and the left vein should
really be nentioned, because the data that we have
| ooked at is really |ooking at a single vessel and
a focal lesion. So it is not a contraindication,
but | think it is a precaution or a warning.

DR. WVHI TE: That needs to be noted.

DR LASKEY: W woul d not suggest putting
that into the product |abeling. But we are in
agreenment with a verbal warning about the use in
relationship to brachytherapy--is that correct? W
just have so nuch uncertainty about its safety in
this setting that we woul d agree with | eaving that
in. Okay--a warning.

11d. "Please coment on the Operator's
Instructions as to whether it adequately describes
how t he product should be used to naxim ze benefits
and mininize adverse events."

I amconfortable with the Operator's
I nstructions.

DR. KRUCOFF: | think the one thing that I
woul d be concerned about in |anguage for
bot h--maybe sonme for Qperator's Instructions and

sonme for Warnings and Precautions--would be to
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pretty overtly tell operators that this is not just
anot her stent, and to nake it clear that direct
stenting mght inpact on the surface of this thing,
that putting in multiple stent changes the dose
appl i ed--just some sort of |anguage, and again,
whether it is nore Warni ngs and Precautions or nore
Qperator's Instructions to alert operators that
using this the way it is intended to and telling
them nore about it nmay be nore inportant than just
anot her stent--and just to be sure that that is
clearly stated or bulleted somewhere in either
War ni ngs and Precautions or Qperator's

I nstructions.

DR. EDMUNDS: What you bring up is
limting the nunber of stents per patient.

DR. KRUCOFF: Well, | don't think you can
pi ck a nunmber so nuch as just to nake operators
aware that being cavalier about taking a
br eakt hrough technol ogy beyond where there is
i nformati on about its safety and effectiveness is
sonet hing they shoul d think about.

DR. EDMUNDS: Well, you have cone ful
circle. You are worried about overdose and
toxicity. You can put in yards and yards of

stents, and you're going to get a pretty good dose.
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DR. PINA: Warren, Section 8.2 in the
I nstruction Manual does di scuss where they have no
data on brachytherapy, and we have left nain in
there, which, Salim you had sone concerns about,
but that m ght be a good place to add nulti-vesse
di sease as another area where we don't have data.
That woul d be ny only comrent about the | abeling
there for the instructions for physicians.

DR LASKEY: Well, it is in the exclusion
criteria which will be in the |abel so people can
see that these folks were not in the study, and the
data doesn't apply, technically.

DR. ZUCKERMAN: That's right. The reason
why patients with nmulti-vessel disease were
excl uded was because if you have three lesions in
one patient, you get into cluster effects,
noni ndependence of the restenosis, so it nakes for
a cleaner trial. | don't think we have--does the
panel believe there is a special reason, though,
why you couldn't stent two separate lesions if you

have a patient with two-vessel disease?

DR AZIZ: | think the study doesn't
address that issue. | mean, it's like putting two
val ves into sonmebody. | think this data, at |east
to ne--and certainly, | amnot in a cath lab--it
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really conmes down to you are addressing focusing on
one vessel, and your results, the good results,
really reflect what you found in one-vesse
di sease

I think if you were | ooking at putting
these stents in nmulti-vessels, you would need the

data to | ook at that.

DR. LASKEY: | think everyone in this room

is aware that that is going to happen no matter
what we say, and | guess there is a multi-vesse
trial ongoing, so it is not as if it is being left
unaddressed. But it is going to happen on day one.
People will put a stent in the right and a stent in
the LAD. | mean, we have to confront this, and we
do all the time, and | guess we conme down to is it
safe to do it, but it will happen particularly for
this product.

"What aspects of drug pharmacol ogy,
mechani sm of action, pharnmacokinetics, drug
interactions, or systemc effects should be added
to the labeling to naximze benefits and mnimze
adverse effects?"

I guess if you were to summari ze your
poi nt of view-

DR. CANTILENA: Yes. | think if you do a
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phar macoki netic interaction study, and you use a
hi gh dose of the stent drug, then that is the

phar macoki neti ¢ that you shoul d show t he whol e

bl ood | evel s that should show in the |abel, and if
the drug interaction study that you do is positive,
that should al so be on the Il abel--actually, it
should be in either way. But it is a drug and a
device, so | think you should have information in
t here about nechani smof action and systenic
exposure of a high dose

DR. LASKEY: Potentially.

Yes?

DR. PINA: Warren, | have been | ooking
through here, and | really see very little about
the drug itself, and | know that the additiona
Rapamune instructions are in there, but there is
just very, very little about it, and | think they
have to say nore about the drug itself in this
sunmmary, because | think the docs are not going to
necessarily read all the | abeling, but they may
read it just as a manual

DR. CANTILENA: | actually thought that
the drug | abel fromthe Rapanmune was not going to
be included in the device.

DR. PINA: Well, they have included it in
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here, but it is all about oral and acute use in
transplant, so it is not going to be included. So
there has to be nore about the drug in the
instructions to physicians.

DR. LASKEY: Going back to Dr.
Throcknorton's inability to answer Part 1 of the
question, what is going on here? Are we just
movi ng the |abeling for Rapanune over, or what is
happeni ng?

DR ZUCKERVAN: Well, | think Dr. Pina hit
the hamrer on the nail here in that right now, the
devi ce | abeling does not say nuch about the drug;
that is inadequate per Dr. Pina et al. And now the
chall enge is to ask how nuch of the PDR-type
| abel ing needs to go into a device label. And Dr.
Cantilena, fromwhat | heard you say, it sounds
i ke nmost of it.

DR. CANTILENA: Yes. Certainly you have
evi dence of systenic exposure, albeit extrenely |ow
at this point, but you haven't studied your
hi gh-dose stent, so after you do the studies as we
have described, | think you should certainly have a
description of the drug, the pharmacol ogy, how it
wor ks, and the appropriate pharmacokinetics and

interactions, if appropriate, all dependi ng on how
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t hose studi es cone out.

But it is system c absorption of a
drug--it happens to be on a stent as opposed to in
a tablet, but | think the operator should certainly
have the information.

DR LASKEY: And | think it's obvious that
this is a tenplate for nmany ot her conbi nation
products, so we really need to be fairly rigorous
about this one as the first out of the gate. So |
woul d agree with you

DR. PINA: And let me stress the point
that this is a drug that the average interventiona
cardi ol ogi st knows very little about, may not have
even heard the nane. So it becones even nore
important to give information

DR LASKEY: "Please coment on the
remai nder of the product |abeling as to whether it
adequat el y descries how the product should be used
to maxinize benefits and mninm ze adverse events."

I think that there is little additiona
i nformati on here--pharmacol ogy?

DR. CANTILENA: No. | actually have just
one question. The information that goes to the
patient--Bram does your unit ask that there is a

conprehensi on study that is actually done, or is
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that not standard?

DR. ZUCKERMAN: It is standard. Have you
found that this patient labeling is too conplicated
for soneone with, let's say, a 6th or 7th grade
educati on?

DR. CANTILENA: | thought that was a
possibility. So if there is results of a
conmpr ehensi on study that is appropriately done,
think that that would be something that you shoul d
check on, certainly, because | think that's
i mportant.

DR KRUCOFF: Is this the patient |abeling
in Section 3, too, that we are tal king about,
"Patient Labeling for Cypher Sirolinus--because
think that regardl ess of |evel of education,
readi ng through this nmakes it very uncl ear how bare
metal stent, a drug-coated stent, and a
brachyt herapy device relate to an individual's
coronary artery disease. | think we had at |east
three comrents to that effect.

DR LASKEY: Okay.

"The panel package includes the avail abl e
9-nonth data for the Cypher product in the SIR US
study. In addition, the available 12-nonth data

were provided fromthe RAVEL study and the
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avail able 18- to 24-nonth data fromthe
First-in-Man feasibility study were provided. The
appl i cant has proposed continued followp to 5
years on subjects fromthe SIR US, RAVEL, and
First-in-Man studies. The applicant has al so
proposed to collect data through one year on
approximately 1,000 to 2,000 patients inplanted
with the marketed product, using an electronic

dat abase. "

"Pl ease discuss |ong-term adverse
effects"--and parenthetically, bravo, and we
certainly applaud the suggestion that you follow
all the patients in SIRIUS out to 5 years; | think
we have said that repeatedly, and we comend you
for being preenptive there--"Pl ease discuss
| ong-term adverse effects that nay be associ ated
with inplantation of the Cypher product including
| ate thronbosis formation, aneurysm formation, M,
and | ate stent mal apposition.”

It is entirely possible all these things
may happen. We don't have a handle on the rate at
whi ch they may happen. And certainly follow ng the
patients through 5 years shoul d provi de meani ngfu
data to that effect.

Ckay, group?
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"Based on the clinical data provided in
the panel pack, do you believe that additiona
foll owmup as proposed by the applicant is
appropriate to evaluate the chronic effects of the
i mpl antati on of the Cypher product?”

Yes, we do.

DR WVHITE: Are we tal ki ng now about that
el ectroni c database, or are you tal king about just
the 5-year followp of the Cypher?

DR LASKEY: | guess this is twofold, yes.
This is the SIRIUS study, which we certainly would
agree with, and the el ectroni c database | guess
rai ses other questions in my mnd--

DR WH TE: Yes. |Is there a nodel for
that? What is the nechanismof that, and if it is
for one year, why isn't that for 5 years? How does
that work, and how do you follow people with an
el ectroni ¢ dat abase?

DR. ZUCKERMAN: The prior precedents have
been the foll owup of PMA cohorts in the stainless
steel and brachytherapy trial--PMA trials. And
usual Iy, that has just been foll owp of the
patients enrolled in the original PMA cohorts.

Here, the question is raised as to whether

an additional patient popul ation should be
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enrol |l ed, because a) we are noving into a new arena
where we have conbi nati on products with sone
questions about the |ocal effect of the drug,

whet her the sanmple size studied in the origina
trial is adequate to pick up sonme of these late,
rate events, et cetera, and so the sponsor has nade
some initial suggestions about enrolling an
additional cohort. We would like some coments
fromthe panel as to what the questions should be
and what the utility would be of an additiona
cohort study.

DR LASKEY: GCkay. So this is obviously
an open-label registry. How you woul d ensure
consecutive patients--1 think that's key, if that
is possible. Certainly within institutions, it
shoul d be consecuti ve.

And | guess this will determ ne any
di fference between effectiveness and efficacy, so
it certainly will be useful to see in real life.

However, | think the devil is in the
details in terns of what the fields are going to
be. | think that is absolutely key and how nuch
work is required to get that data. W don't have a
good i dea about what is being proposed here for the

el ectroni c database for the new cohort, and if you
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want us to discuss that, | guess we shoul d.

DR. KRUCOFF: | have to agree that there
woul d have to be details. But it would seemto ne
that if this commtnent already exists fromthe
sponsor that to dovetail that conmmtment into sone
of the coments that were nade earlier about
| ooki ng at hi gher dose that there would be an
opportunity potentially to nerge those agendas, so
you could really be doing two things at one tine
and clarify, then, some of the size and |length
i ssues and drug and pol ymer exposure in conjunction
with just gathering a broader real |ife experience.

DR WHITE: Could we just ask, is the
sponsor tal king about a post-market surveill ance of
bad things happening--if sonebody has a big
problem there is a website to go to and report
it--or are you tal king about my data coordinators
goi ng through charts and every 6 nonths neeting
wi th sonmebody from Cordis and auditing charts and
| ooki ng for events--because that costs a | ot of
noney.

DR DONCHOE: Actually, it is sonething in
between those two. It is not pure post-market
surveillance. The intent is to identify a group of

centers across the country. That is the intent of
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enrol ling consecutive patients in the treatnent
with the stent. And there is an electronic case
report formcollecting relevant baseline and
fol l owup infornmation.

There is no fixed nonitoring process, and
that is the issue related to how | ong can we
mai ntain that in that kind of format in terns of
extended followp. We are definitely targeting,
and part of the commtnent to signing up to
participate in this is providing at |east one-year
foll owup data on these patients if the investigator
is willing to participate.

DR. PINA: Warren, | think it is a
wonder ful opportunity to | ook at some of the
questions that have been raised here--the snaller
| esions, the larger |lesions. W have been talKking
about nultiple stents, which you didn't have in the
original trial, but you know that that is reality,
that that is what is going to be done in collecting
two- and three-stent informtion

And then, | would add sonme of the other
clinical data that should be pretty easy to collect
because these patients are going to be in the
hospital getting the stent, at |east overnight or

23 hours. You are going to be able to get a | ot of
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that clinical data that you don't have right now.

DR WVHITE: | would just caution us that
this kind of work, the kind of data that you are
presenting today, is extrenely expensive, |ots of
di scipline. You guys put a ton of resources into
collecting this kind of audited, reliable data. So
if we are going to ask themto do this post-narket,
I think that that is sonething you need to make a
conmitnent to up front, that it is not going to be
easy; it is going to be very expensive. Your
compliance with investigators--you can offer your
i nvestigators now a chance to have a devi ce when
nobody el se can have it; when it is approved, why
am| going to fill out 18 forms? It is something
that needs to be thought about and tal ked about.
If you want good-quality data, it is going to
require a big effort. If it is not good-quality
data, |I'mnot sure what the value of it would be.
So | think it's nore than just a
lightly-thought-out--it's a nice thing to say, but
are you willing to commt 5 percent of your budget
to this? What are your plans?

DR. DONOHCE: Well, there is a
process--actually, this electronic systemis a

systemthat we already have up and running. W
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have been enmploying it in a variety of countries on
approval , including Europe and countries in Asia.
So it is a systemthat we have already tested; we
are testing the mechanisnms in terms of maxinizing
investigative participation and entry of data. W
continue to refine that as we find out what works
best in this kind of format, and our intent is to
roll it out inthe U S follow ng approval

DR WVHI TE: Are you auditing--1 nean, are
you sure the data is val uabl e?

DR. DONOHCE: Roughly 10 percent of the
dat a.

DR WH TE: | mean, there is sone
| evel --maybe Rick can help you w th understanding
what the level of audit requires so you know you
are getting reasonabl e reported data.

DR. LASKEY: So we support that concept,
but we are in the dark as to what really is being
entered. But | think that a prospective
consecutive registry with carefully planned out
data fields is ideal, is just ideal, and wll
answer a | ot of questions. But obviously, you and
the sponsor have put your heads together about what
is inthese fields. W are just in support of the

concept .
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kay. Sponsor, do you all have any
additional or final conmrents before the vote?

Dr. Donohoe?

Sponsor Comment s

DR. DONOHCE: Thank you, M. Chairman.

I just have one comrent for the panel,
particularly to clarify, at least fromnmny
under st andi ng, the issue around Questions 2c and 2d
in this packet, and that was around the total
exposure in ternms of polyner content.

I wanted to just in a way reiterate Dr.
Ednmunds' comments. The total quantity of pol yner
is calculated here alnmpbst as if it is a drug. As
he menti oned, when you place a coating or materia
on one square centinmeter or three square
centimeters, bioconpatibility and changes if they
do occur should occur where there is one centineter
contact or three square centineters.

And in the question about is additiona
preclinical data needed, just to highlight that in
the First-in-Man trial in which we deployed 18 nm
stents, we conducted angi ography, clinical and | VUS
assessnent of these patients out to 2 years, and we
do not see any evidence of vessel changes

suggesting there is a |onger-term bioconpatibility
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issue. And | would suggest that that is relevant;
whet her you are tal king about a single 18 nm stent
or a 23 mmstent, the polyner is sitting right
against the issue. It is not being eluted, and it
is not a drug.

DR KRUCOFF: Dennis, just speaking from
my point of view, recognizing that the polynmer is
distributed by square mllineters, ny real concern
is whether animal findings, for instance, with |ate
i nfl ammat ory changes whi ch have no apparent
clinical equivalent in a human bei ng, when we
deliver 1.4 stents per patient, if you inflanme 90
mm of an artery 3 or 4 nonths out, whether you
cross sonme threshold where in fact it would be
clinically relevant. To ne, that is the context in
which, since it is the same work relative to higher
drug dose to collect data on | arger polyner
exposure, that the two are really one just by the
nature of the device

DR. DONOHCE: | wunderstand that concern,
and the only thing | would say in response is,
again in terns of clinical followp after 2 years,
angi ographi ¢ 1 VUS assessnment and clinical, there
does not appear to be even sone suggestion of a

significant inflanmatory response in that 18 nmm
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stent, so it's unlikely that it would appear in a
| onger -1 ength stent.

DR LASKEY: Thank you

FDA, any final coments?

FDA Comment s

DR FOY: \Very succinctly to address this
i ssue, as Dr. Zuckernman has already nentioned, the
Agency has to go on data that has been provided to
us, and based on the Iinmted anmobunt of preclinica
data that we do have, we do have concerns about the
pol yner as well as the drug dosage issues. And
specifically, since polyners are not erodible and
stay resident, we would want to see nore chronic
informati on from preclinical, because you can
assess different paranmeters from aninmals than you
can from humans, although you want to have both
dat aset s.

So | think we would just like to
reenphasi ze that we have actually asked the sponsor
to provide us with information about |ooking at the
dose response information--in other words, whether
or not there is an effect, whether you are talking
about the area over the length. W may have
received that information as of yesterday, but we

haven't had a chance to review that information.
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1 I don't know if anybody else fromthe

2 Agency would |ike to coment.

3 DR. EDMUNDS: |s the issue polyner

4 toxicity or drug toxicity or both? Drug toxicity I
5 think we could lay aside. The question in b and c
6 address drug toxicity, but you are raising polymer
7 toxicity. That is something that is not on there.
8 DR. LASKEY: Yes. | thought | tried

9 repeatedly to make that point, that we are dealing
10 with the polyner staying there forever, and we do
11 not know the natural history of that or how

12 irritative or nonirritative it will be to the

13 coronary artery.

14 DR. FOY: | think it is very hard to

15 separate these two issues--they are integrated

16 wi t hi n one anot her--because the polynmer is there as
17 a carrier for the drug. And even though we have

18 separated themout in this question to try to | ook
19 at them as separate entities, they really are
20 combi ned conponents, and you have to take both into
21 consi derati on when you are | ooking at the data.
22 What we actually do request of sponsors so
23 we can try to assess the effect of the polymer only
24 on the stent, without the drug, is just that. W

25 want to see chronic preclinical information from
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the sponsor | ooking at the effect of the polyner
only, without the drug, because we know that this
is not going to be a clinically tested product, but
once that drug is gone, this is a way to hopefully
preenpt the clinical ramfication that there may be
once that drug is gone fromthat product.

DR LASKEY: There is sone back-and-forth
here that deserves a rebuttal.

Dr. Donohoe, do you want to address this
final point?

DR. CARTER: | am Andy Carter. | am an
interventional cardiologist fromPortland, Oregon,
Provi dence Saint Vincent Medical Center, a part of
the Provi dence Health System

I have been involved with this project
since its inception as an experinentalist. For
pur pose of disclosure, 1 ama consultant to Cordis,
and | have received research grants through Cordis.
These are reported to the Providence Health System
in conmpliance with our management on conflict of
i nterest.

DR LASKEY: Andy, can | interrupt for a
second? Are you speaking for Cordis, or as part of

the open public hearing which we--

DR CARTER | am speaking for Cordis, Dr.
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Laskey. |I'msorry if | didn't clarify that. And
am here to address issues relative to the
preclinical data that is available on the pol yner
and the systemin its entirety that | think is

i mportant and rel evant.

First, as a background, prior to enbarking
on studies to evaluate the efficacy of this
system-and by "system" | nean drug and pol yner at
a fixed surface area on a given |ength of
stent--consi derable testing was done to eval uate
the various polyner systemnms including this one.

And | point to data that we published in
Crculation fromny |aboratory in Septenber 2001
where we | ooked in two | arge ani mal nodel s, porcine
and cani ne nodel s, at stents that were coated with
this very sanme polyner system with a polyner
burden in a surface area that actually exceeds the
clinically relevant polyner burden. Specifically,
these were 600 and 1, 800 nicrogram pol yner | oads
wi t hout any drug. And as a point of reference,
that woul d exceed, if we were to put the system
together, the polynmer and the drug, the total
anount of polyner that the clinically rel evant
system woul d provi de by about 20 percent even at

the | owest pol yner burden.
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These animals were followed for 60 days.
In addition to that, there is preclinical data in a
rabbit nodel. Wat we learned is, as stated in the
publ i shed manuscript, that even at a threefold
concentration of the clinically relevant quantity
of polymer per surface area exposure to the vol une
of distribution in the target vessel, because
that's what we are tal king about, in the canine
nodel , there is absolutely no difference in
response on inportant histologic
par anet er s--neoi nti mal area, percent in-stent
stenosis, arterial inflammtion, or injury--in the
rabbit nodel as well, but not evaluated at the
hi gher dose

In the pig nodel, we did observe a
difference in sensitivity to this system At the
| ower | oad of polymer, it was very simlar to bare
metal stent; at the higher |oad, there was greater
i nfl ammation and nore neointima. But that was at a
| oad that was in excess of threefold the amount of
pol ynmer per unit surface area.

Most inportantly, the concern about this
systemlong-termrelates to the interaction of the
| eached polyner in the artery. This was very

nicely addressed in the 180-day definitive GLP
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safety study, where 110 stents were inplanted in
m ni pigs with angi ographic and histol ogic
eval uation at 3, 30, 90, and 180 days.

Now, our mandate in the preclinica
| aboratory is safety, and safety number one, so to
address safety, there was no animal nortality,
there were no thronbotic events, procedural,
post -procedural, or long-term and | think at a
m ni mum -and the i nplant techni que here, inportant
antiplatelet therapy simlar 2 nonths to the RAVEL
study with clopidogrel--the bottomline is this
docunent ed safety.

From a bi oconpatibility standpoint, there
were differences over tine, and what we observed
when these stents were oversized 20 percent in a
normal pig coronary artery is that at 30 days, we
saw t he persistence of a negative stenosis on
angi ography in the Cypher arm approxi mately m nus
20 percent, which is equivalent to the imrediate
post - procedural angi ogram W saw essentially a
normal lumen in the control arm with zero to 10
percent narrow ng on average. There was, based on
hi st ol ogy, at 30 days, a 50 percent reduction in
intimal hyperplasia, as had been docunented in

several other preclinical studies at this dose.
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Importantly, we wanted to assess the
effects over time, and we know that at 90 days,
essentially, the drug is gone fromthe system and
probably fromthe artery; by 90 days, these systens
wer e bi ol ogically equival ent.

What do | nmean by that? On angi ography,
if we plot the data, there is no neasurable
stenosis in the Bx Velocity or the Cypher stent.

If we | ook on histol ogy, the paraneters,
neoi ntinmal area, percent in-stent stenosis, they
are simlar.

There is a difference when we get into
sonme of the nore subtle appearance of the artery as
it relates to injury and inflammation, and there
tended to be in the Cypher armover tinme a greater
degree of observed inflanmmtion and injury by the
pat hol ogi st.

But in the end at 180 days, when we are
now 3 nonths past the tinme period that the drug has
eluted fromthe stent and the artery, these vessels
appeared identical as they did on the 90-day
eval uation, and that is that the amount of intimal
hyperpl asia narrowing in the stent is identical for
the 1XTC versus the bare netal stent. Again, we

observed a slight increase in inflammtion and
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343
injury, but it didn't correspond with a nore
tradi tional and harder measure of bioconpatibility,
and that is intiml hyperplasia.

| do believe that these data sufficiently
address bioconpatibility in the porcine coronary
nodel, and | don't believe that today, if we go
back and try to connect the dots with sone
additional stent studies in the porcine coronary
nmodel, we will add substantially to our
under standi ng of this system particularly given
the wealth of data that we have now based on the
SIRIUS and the RAVEL studi es.

In the end, | spent a lot of time trying
to understand why there is this disparate effect,
and | would just |eave you with the thought that |
have chal l enged nyself to try to understand why
there woul d be a single physiologic reason for a
pig or any other species to live with a 20 percent
oversized stent, and we are |earning as we | ook
more carefully at these |long-term specinmens in the
pig in particular that there are probably uni que
physiologic factors at play that really dictate the
late intiml response and perhaps the inflammatory
response to the prosthesis.

So | hope that that |engthy discourse
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clarifies sone of the preclinical data that may not
have necessarily been brought to light in the
presentation by Dr. Donohoe. It has been
provided, and | amcertain it is inmportant.

DR. LASKEY: Thank you very nuch.

Finally, let ne open the public hearing
for the final tine. |Is there anybody who wi shes to
come forward and address the panel ?

[ No response. ]

DR LASKEY: If not, | would like to close
the open public hearing portion and request voting
directions.

Recommendat i ons and Vote

M5. WOCD: The Medical Device Arendnents
to the Federal Food, Drug, and Cosnetic Act as
amended by the Safe Medical Devices Act of 1990
all ows the Food and Drug Admi nistration to obtain a
recomendation from an expert advisory panel on
desi gnat ed medi cal device premarket approva
applications, PMAs, that are filed with the Agency.

The PVA nmust stand on its own nerits, and
your recomrendation nust be supported by safety and
ef fecti veness data in the application or by
appl i cabl e publicly-avail able infornmation

Safety is defined in the Act as
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345
"reasonabl e assurance, based on valid scientific
evi dence, that the probable benefits to health
under conditions on intended use outwei gh any
probable risks."

Ef fectiveness is defined as "reasonabl e
assurance that in a significant portion of the
popul ation, the use of the device for its intended
uses and conditions of use when | abeled will
provide clinically significant results."

Your reconmendation options for the vote
are as follows:

Approval, if there are no conditions
att ached;

Approvable with conditions. The panel may
recomend that the PMA be found approvabl e subject
to specified conditions, such as physician or
pati ent education, |abeling changes, or a further
anal ysi s of existing data.

Prior to voting, all of the conditions
shoul d be di scussed by the panel

Not approvable. The panel may recomend
that the PMA is not approvable if the data do not
provi de a reasonabl e assurance that the device is
safe, or if a reasonabl e assurance has not been

given that the device is effective under the
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346
conditions of use prescribed, recomended, or
suggested in the proposed | abeling.

Fol l owi ng the voting, the chair will ask
each panel nenber to present a brief statenent
outlining the reasons for their vote.

DR LASKEY: Thank you

| entertain a notion--M. Mrton, |'m
sorry.

MR MORTON. Very quickly, | would only
echo what the panel has said about the excellent
presentation by the sponsor and al so note that the
sponsor did proactively bring a plan for postnmarket
work which | think is admirable; and finally to
thank the FDA, because this has been a very
thorough and extrenely tinely review of this.

DR LASKEY: Do | have a motion?

Dr. Krucoff?

DR KRUCOFF: |'d like to nove for
approval with conditions.

DR. EDMUNDS: |'Il second that.

DR LASKEY: May we hear the
conditions--one at a time, so we can discuss them
i ndi vi dual l'y.

DR KRUCOFF: |'mnot sure of the

appropri ateness, but | think it's so involved that
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I think one of the conditions has got to be that
FDA and t he sponsor come to a satisfactory
conpl etion of resolution of the deficiencies in the
Maj or Deficiencies Letter and get us all on the
same page.

| think the second condition should be
that a condition of approval should be for |engths
and di ameters that are consistent with the
inclusion criteria for the study, the SIR US study,
the pivotal trial

DR. LASKEY: | think it's best, from past
experience, if we take these one at a tine.

So, on the first condition that Dr.
Krucof f is suggesting, is it an issue?

DR ZUCKERMAN: No, that's not an issue.
You can assune that the sponsor and FDA will
resol ve the nmmj or deficiency issue questions.
O herwi se, we can't go forward.

DR. LASKEY: Thank you

So your first condition on approval, then,
is that length and dianeter--

DR KRUCOFF: Are consistent with the
inclusion criteria for the SIRIUS study.

DR LASKEY: And how are you suggesting

that they be made consistent?
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DR. KRUCOFF: Lengths of 15 to 30 nm
di ameters of 2.5 to 3.5.

DR LASKEY: |s there discussion on this
poi nt ?

DR. EDMUNDS: | thought we went higher, on
the high side

DR LASKEY: Yes, at one time we did.

DR EDMUNDS: And | ower on the |ow side
Well, | have the anendment to 4.5.

DR. LASKEY: 2.5 to 4.5.

DR EDMUNDS: Well, 1 don't know whet her
you'll accept the amendnent.

DR. LASKEY: W will obviously vote on
t hat .

What happened to 2.257

DR KRUCOFF: | still think that we have
been presented with data based on investigators
vi sual analysis that were the inclusion criteria,
and we have been presented with data froma QCA | ab
that is clearly a different set of nunbers that
unequi vocal |y shows efficacy. But froma tria
where the visual inclusion criteria were clearly
stated were what every investigator was aware of
and which | think are consistent with what then

shoul d be on the | abeling and approval of the
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device. And | think whether to argue to go snaller
or larger, smaller is to assune |linear effects
which in biological systens may be true, they may
not be true. | don't think the burden of adding
some registry data to actually answer that based on
real information is a burden. In fact, | consider
it a necessity.

So | think that the visual estimate of
|l esion length and dianmeters that were used to
enroll these patients is where the data is, and
think the data are terrific, but | think that we
shoul d have | abeling and approval based on those
dat a.

DR. LASKEY: Furt her di scussion?

DR WHI TE: Gven the postnarket efforts,
and perhaps a nore robust postnarket effort than we
are used to, could we be nore liberal in the
approval of the device but ask for a revi ew of
those margins at the end of a period of tine, 6
mont hs or a year; could that be done?

DR ZUCKERMAN: Those pl ans generally have
probl enms. What you are asked to vote on today is
gi ven what you have on the plate right now, is
there a reasonabl e assurance of safety and

effectiveness for a certain indication on the
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label. | wouldn't assune that you will get any
ot her dat a.

MR MORTON. M only point would be that
it would not be a few nonths, then, before the
device is available; that given the difficult
enrol Il ment of a patient population that is going to
be hard to find, it won't happen quickly.

DR. KRUCOFF: No, I'mcertainly not
suggesting to not approve the device.

MR MORTON: Then, | m sunderstand and
wi t hdraw nmy conments.

DR KRUCOFF: This is a condition of
approval, and all I'"'msaying is that | think a
condition of approval should be--the |abeling and
the indications for approval should be the sane as
the inclusion criteria for the study that generated
the dat a.

DR LASKEY: So nodifications to the
| abeling; that's all.

Do you have other conditions, Mtch?

DR KRUCOFF: Yes.

DR. LASKEY: | will then rehash them at
the end, and we will vote on each of them
i ndi vi dual | y.

DR KRUCOFF: There are really not many.
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I think the instructions for use should contain
stronger |anguage than the current version,
directed toward the operator to acknow edge the
fact that this is a conmbination of a drug and a
device and that issues like direct stenting or

ot her off-1abel use considerations and techni ques
may have nore ramifications with this device than
with just variations on a bare nmetal stent; so just
a cautionary but clearly stated.

And ny last condition is that the patient
| abel i ng section either make it clear or separate
out different coronary option techniques relative
to what is there, which | think currently reads
i ke you can have a stent, and if your stent didn't
work, that's why we nade the checkmate--just to
make it clearer than the version that we have in
the current panel pack.

That's all that | would suggest for
condi tions.

DR. PINA: Warren, may | nodify that |ast
condition about the patient |abeling that it
i nclude nore informati on about the drug, that
patients at |east be informed what the drug is and
what the drug is used for and what we don't know.

DR. LASKEY: This is the patient brochure.
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DR. PINA: The patient brochure, yes.

DR. LASKEY: Ckay.

DR. CANTILENA: | would just suggest that
we al so apply as a condition the--

DR. LASKEY: Well, that's another--hang
on. We'll vote on these and then we'll entertain
additional --is that right?

Sorry--Lou, go ahead.

DR. CANTI LENA: Just the suggestion that
we apply the additional condition for the
hi gh- exposure study with pharnmacokinetic
interactions, as previously described, and if
positive and the concentrations are significant,
that that be added to the | abeling.

DR LASKEY: Are there other conditions
that we want to add to the list at this point?

DR. AZI Z: W have tal ked about
precautions |like patients with renal failure, |eft
vain, nulti-vessel. Do you think this is the point
to address that, or--

DR LASKEY: | personally think not. |
think the latter two are political statenments, and
renal failure--

DR. EDMUNDS: The target is cleared by the

intestinal tract. It is no threat to the kidney.

file:///C|/Daily/1022circ.txt (352 of 363) [11/20/02 1:17:31 PM]

352



file://IC|/Daily/1022circ.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

353

DR. LASKEY: Yes.

DR. FERGUSON: Are you entertaining
ot hers?

DR LASKEY: W will entertain as nany as
cone forth.

DR FERGUSON: Ckay. | asked the question
originally that | don't think has been addressed,
and that is about the use of brachytherapy with
this device, and until nore data is either given
based on what we have heard today, | think that has
to be a caveat.

DR LASKEY: Currently, it is a precaution
inthe IFU. If you want to strengthen the
| anguage, then, suggest that. But currently, it
reads as a precaution, and | would agree with it
just not being recommended, but that's up to the
panel. W can craft the details. But it is
currently--have you seen howit is worded in the--

DR FERGUSON: | have seen that, but |I'm
t hi nki ng nmore about both the material for the
patient and for the physician.

DR. LASKEY: Ckay, then, it should be in
multiple places. GCkay.

Are there other conditions?

[ Pause. ]
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DR LASKEY: Well, then, we just mght be
ready to vote on each individual caveat.

First, let's achieve consensus on--1 have
five conditions to be appended to the notion for
approval. Let me just recite them and nmake sure we
have our house in order

The first is that the |abeling pertain to
vessels 2.5 to 4.5 mmin dianeter.

DR WHITE: 2.5 to 3.5.

DR LASKEY: Soneone said 4.5.

DR. WHI TE: The inclusion criteria.

DR LASKEY: GCkay, so we're limting these
to the inclusion criteria. That's what | thought.
Thank you.

The second condition for approval is that
the Instruction for Use enphasi ze the uni que
properties--

DR. KRUCOFF: Do you have | ength?

DR LASKEY: No. You didn't give ne
| engt h.

DR KRUCOFF: Length of 15 to 30.

DR LASKEY: So we will maintain the study
inclusion criteria--

DR. KRUCOFF: For length and di aneter.

DR LASKEY: --in the labeling for length
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and di aneter.

The second condition for approval will use
| anguage uni quel y enphasi zi ng the speci al aspects
of handling of this new device.

The third condition of approval requires
buffing up of the patient brochure, both in terns
of level of readability as well as the detail
i ncludi ng i ssues such as concom tant brachyt herapy.

DR KRUCCOFF: That includes infornation
about the drug?

DR. LASKEY: Yes, and Rapanune.

The fourth condition relates to the
requi renent for a pharmacokinetic study | ooking at
the risk-benefit ratio of high dose exposure.

And the fifth condition for approva
requires specific | anguage to be added to patient
brochure and physician instruction for use as to
the potential hazard and warnings related to
adj uncti ve brachyt her apy.

DR. ZUCKERMAN: Ckay. And Dr. Laskey,
what about the comments rai sed by the panel nenbers
regardi ng need for longer-termfoll owp and | VUS
fol |l owup?

DR LASKEY: | think the panel has been

informed that there will be 5-year followp of the
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patients enrolled in SIRIUS and that there is
ill-defined at this point postmarketing
surveill ance/regi stry of consecutive patients.

Isn't that a done deal ?

DR. ZUCKERMAN: Okay, or it can be voted
on as a condition of approval

DR. PINA: Bram are you specifically
tal ki ng about the RAVEL patients who are going to
continued to be looked at? |Is that the group that
you are--

DR. ZUCKERMAN: [I naudi bl e conment; no
m ke. ]

DR. PINA: No, but the RAVEL patients al so
have had some continuous followmp. Are we talking
about all of themin conjunction, or just the
SIRIUS, or just the RAVEL?

DR. KRUCOFF: M. Chairman, can | just go
ahead and state it, because obviously, | think we
have been operating with an assunption, but nmaybe
it needs to be stated as a condition of approval,
that the stated intention for 5-year clinica
foll owup of the SIR US patient popul ati on woul d
need to be provided post-approval but as a
condition of approval

DR WH TE: Just SIRIUS, or First-in-Man?
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DR LASKEY: Al three? |If we're going to
go the route, then we need to specify, so all three
st udi es?

DR KRUCOFF: My understandi ng was the
commitnent was to the SIRIUS popul ation. Are you

already set to go 5 years in all three of these

st udi es?
MR, DONOHCE: Yes.
DR KRUCOFF: Al right. Al three.
DR LASKEY: Wth respect to the late
mal apposition, | think we just wanted nore

long-termfoll owup of the patients who are
currently enrolled, and that is forthconing from
RAVEL at 18 to 24 nonths, as well as SIR US

So that's done; six conditions of
approval. Shall we vote one at a tine?

So we have a motion, we have a second. W
are going to vote on the conditions now by a show
of hands, the first condition being that the
| abel ing be applicable to the inclusion criteria
for this study in terns of lesion | ength and vesse
diameter, 15 nmto 30 nm and 2.5 to 3.5,
respectively.

A show of hands in favor of this notion

[ A show of hands.]
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1 DR LASKEY: Thank you

2 DR. ZUCKERMAN: Okay. For the purposes of
3 the transcription, can you indicate what the vote

4 was, Dr. Laskey?

5 DR. LASKEY: Six for and two agai nst.

6 | asked for a show of hands for all in

7 favor. Let's do it again.

8 Al in favor of the first.

9 [ A show of hands. ]

10 DR LASKEY: Six in favor.

11 Al'l against?

12 [ A show of hands. ]

13 DR. LASKEY: Thank you. So, for the

14 transcriptionist, six in favor, two against.

15 The second condition requires the crafting
16 of language to neet the size of the unique and

17 speci al precautionary handling properties of this

18 novel new device, | anguage to be crafted by the

19 interaction of the FDA and the sponsor

20 Al in favor, raise your hands.
21 [ A show of hands. ]

22 DR LASKEY: That looks like it's

23 unani mous, eight to zero. Thank you
24 The third condition--the inprovenent of

25 the patient brochure to address first of al
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readability, second of all to include information
on Rapamune and its potential effects, and

addi tional |anguage al so to be negotiated between
the Agency and the sponsor

Al in favor of buffing up the patient
brochure.

[ A show of hands.]

DR. LASKEY: Again unani nous, eight to
zero.

Tom did | represent that pretty
correctly?

DR, FERGUSON: Yes.

DR LASKEY: Oxay.

The fourth condition is the requirenent
for a pharmacoki neti c/ pharmacodynam ¢ st udy
specifically designed to | ook at the higher-end
exposur e.

Al in favor?

[ A show of hands.]

DR. LASKEY: Against?

[ A show of hands. ]

DR. LASKEY: Let the record show seven to

one in favor.

The fifth condition is to provide | anguage

to the physician brochure Instructions for Use that
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we have already covered in the patient brochure,

the | anguage pertaining to the use of brachytherapy

or its relative contraindication in this setting.

Al in favor?
[ A show of hands. ]
DR LASKEY: Eight-zip.

And finally, the requirement to

specifically include the 5-year followp, the

clinical

foll owup data, on the patients in SIR US,

RAVEL, and First-in-Mn.

Al in favor?
[ A show of hands. ]
DR LASKEY: Eight-zip.

That covers the conditions. W are now

ready to vote on the final notion--that is, the

nmotion for approval with the conditions that we

have just voted on.

May | have a show of hands to accept the

nmotion on the table, which is to recomend approval

with all

hands.

six conditions? All in favor, raise

[ A show of hands.]
DR. LASKEY: Geat. Eight-zip.
Congrat ul ati ons.

Qui ckly, can we go around the table and if
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you could sunmari ze the reasons why you voted for
appr oval

Hank?

DR. EDMUNDS: | think that the trials in
the aggregate have clearly denonstrated efficacy
out to 9 nonths, and | amsatisfied that the drug
in the doses that hunmans have been exposed to is
nontoxic out to 9 nonths. And | don't know how
long it has been used as an i Mmunosuppressive in
transpl ant patients.

DR WVHITE: | voted to accept the notion
as well. | would have liked to see maybe a little
more |iberal sizing, but |I understand the need for
bei ng conservative, and | am al so confortable with
the reasonabl eness that the trial satisfied the
requirenents to be safe and effective

DR. CANTILENA: Yes, | would agree in

general in terns of overall safety and efficacy,

with the Iinmtations that | have already discussed.

DR. FERGUSON: | think they have done an
outstanding job in presenting a very, very
difficult situation with a new product which, as
you say, is going to be a breakthrough in nmany,

many areas, and | woul d consider the fact that we

have been a little bit cautious is all to the good.
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DR. KRUCOFF: | definitely echo Dr.
Ferguson and say thank you to the sponsors for
making this a reality for patients and to the
i nvestigators and core | abs and research
organi zation for putting the data together that
makes it unequivocal that for the patients included
inthis trial, this is going to revolutionize our
profession. And | think to the FDA to be able to
facilitate and expedite this so that people suffer
less long a tinme period waiting is also somnething
that | amvery grateful for, and that's why | voted
for approval

DR LASKEY: Thank goodness | did not have
to vote. | would have voted along with mny
colleagues. And | would like to comend first of
all Cordis and second of all ny coll eagues for
mai ntai ning a sense of propriety and probity.
There has been so nuch hype, obviously, over this,
and this neeting has just been a pleasure to
coordi nate, even though it is 7:45; but it has been
a pl easure having everybody chip in.

DR Azl z: | voted in favor because
think the data is inpressive, and | think it wll
have an inpact in a very positive fashion

DR. PINA: | would |like to commend both
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sponsors. | consider Weth a partner in this, and
I would really encourage Weth to | ook at this drug
closely and teach us about the nechani sns of what
is going on in the vessel wall and perhaps extend
some of this to our transplant patients which we
end up | osing because of coronary arteriopathy.

DR BAILEY: | voted in favor. | felt
that this was a very well-done trial that showed
significant efficacy for admttedly a hybrid
clinical angi ographic but neverthel ess inportant
endpoint in the group of patients who were
recruited to the trial

DR LASKEY: It is my pleasure to adjourn
this meeting.

Thank you all.

[ Wher eupon, at 7:45 p.m, the proceedings

wer e concl uded. ]
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